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The third CongruHa of the Sanitary Institute took place at 
CroydoD, on the 2l8t-25th Oclober, 1879. An ExLibition of 
Sanitary Appliances was ftlso opened at the same time, and con- 
tinned to be on view nntil Satnrday, the 8th of November, on the 
evening oE which the proceedings were bvonght to a. close by & 
pablic meeting, free to all ; at which short addresses were given, on 
Sanitary subjocta, by the President of the Congress and others. The 
numbers attending the Coagregs showed improvcoient upon the 
previous year, when the Institute met at Stafford, and the Conncil 
confidently hope that fatare occaaions may bring together a still 
larger number of those who are interested, or who ought to bo 
interested, in Sanitary subjects. 

The proceedings of the present Congress were divided into 
sectional meetings, both forenoon and afternoon, and evening 
meetings. An introductoiy address was delivered to the Congress 
at the first general meeting by the President, Dr. Benjamin Ward 
Bicbardson, p.b.s., and addresses were also delivered in each of 
the sections by their respective Preaidenta — Dr. Alfred Carpenter, 
Captain Donglaa Galton, C.B., t'.R.s., and Mr. G. J. Synions, r.R.s. 
At one of the evening meetings Professor W. U. Corfield delivered an 
address, and the two other evenings wore occupied by a convcr- 
eazione and a pnblio dinner, 

The sections wore divided into ; I, Sanitary Science and Pre- 
ventive Medicine. II. Engineering and Sanitary Construction ; 
and III. Meteorology and Geology. A considerable number of 
papers were sent in, the majority of which were read, but in 
sevetul instiinccs it was impossible to dlseuas them on account of 
vant of time. It will probably be ncccKsary tor the Council on 
fatnre occasions to take steps to obviato this, either by some 
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ammgement of tbc sectiona, or by simultaneous meetings of 
different Eoctiona, when the att«ndance renders such subdivision 
possible. It will greatly facilitate matters if Ruthora will send in 
their Papers sufficiently long beforehand to enable tlicm to be 
properly classified and, if tbotigbt deeinible, to be put in typo 
before the Congress meets. 

Tbo Council Haying dttermined to isauo a Volume of Trans- 
actiors, now for the first time present the following Report of the 
Congress, which has been prepared by the joint Editors. In order to 
keep the Report within reasonable limits it has been found im possible 
to print all the papers in ei'laito, but when an abstract only has 
been given, care has been taken, as far as possible, to present the 
salient points eleariy and the author's views accurately. It is 
desirable that it should be well understood that the fact of a 
Paper being printed docs not commit the Council, the Editors, any 
individual member (except the author), or the Sanitary Institute 
collectively, to the views therein expressed : for the views expressed 
the author of eoob Paper is alone re^HSnsiblc. 
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IMPORTANT NOTICE. 

The next Congress will be held at Exetkr, in SBPTKunuR, 1880. 
Anthoi-s who desire to read Papers at this Meeting will oblige tbo 
Council by sending in their MSS., addressed to tlie Editons, care of 
the Secretary, Sanitary Institute, 9, Conduit Sti-eet, London, on or 
before August 31, 1880. No Papei-s can be entertiiined after tliut 
dati!. 
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PRESIDENT'S ADDRES& 




B. W. RICHARDSON, M.D., LL.D., F.R.S. 

President. 



Salutland: an ideal of a Healthy People. 

On the 19th of Joly of this year, at the home of tlie Father 
of modem Sanitary Progress — oar retiring President, Mr. Edwin 
Chadwick — I met the moat illastrions of now living men of science. 
Onr conversation turned on many subjects, all of which were 
lighted ap by the entrancing exposition which always gilds the 
genios of him to whom I specially refer — Professor Owen. Ona 
snbject peculiarly attracted the attention of as who listened to him 
as he expoonded it. We had entered into a discassion on the 
qnestion of longevity and the nataral daration of life of different 
classes of animals. With hia nsnal scientific accuracy and indns- 
triona research, Owen had on that day estimated from varioas data 
he had collected, the nataral t«rm of life of the curious animal, the 
bippopot^mas. He bad learned that its term of life is thirty years. 
He explained to as the mode by wbicb he had arrived at that fact ; 
how in the calcalation it had been necessary to take into account 
the dentition of the animal ; the stages of development ; the natural 
wearing out of the toeth ; the period of gestation ; the development 
of the skeleton into the perfection of a bony fabric, with particular 
reference to the combination of the epiphyses or loose ends of the 
bonoB to the shafts of the bones ; and, lastly, the pathological or 
diseased condition of the dead animal of the species that had 
arrived at its fnll longevity, in order to determine whether or not 
there was evidence of cause of death from disease of some particular 
organ, or whether there was no such evidence, but simply a history 
of general decay from old ^e pure and simple. 

We were told that in a hippopotamus which had recently died, 
and which was known to have just tnmed thirty yeam of age, 
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the two seta of teeth had fulfilled their allotted duty; that the 
bones of the akeletoQ were daly consolidated ; and, that the organs 
of the body were eqnally degenerated ; so tliat death had occnrred, 
not from failure of any piLrticular organ, but from failure of tho 
organic jiarts altogether. In a sentence, the animal had died a 
natnral death, and the constant of the tci'm of life of it and its 
family was set down at thirty years, a constant to which all the 
f &cta th&t could be collated in respect to this species of animal 
definitely pointed. 

Prom this line of facts in respect to one type of animal life we 
were led to others, and tho rule, laid down by the distinguished 
Flourens, — by which tho determination of natural old age is 
calculated on the basis of perfected matnrity, — was brought under 
review. The skeleton is perfected when tho epiphyses or loose 
terminal parts of long bones are firmly united with tho shaft of the 
bone. When the date of such perfection of development ie known 
in tho mammalian class of animals, the simplo process of multi- 
plying the age at that date by five, gives the natural anatomical 
lifo of the animal. Tho elephant came before us as an example. 
A young elephant, whose history had been related in tho 
Philosophical Transactions, died at the age of thirty years. At 
that age the epiphyses of its bones were not completely united with 
the shafts. It was nearly but not qnite matured. Multiply thirty 
by five, and one hundred and fifty years stand as the natural 
estimate of the life of the elephant; so that really an elephant 
might exist which had itself carried all the Governors- General of 
our Indian Empire. Moving from this animal of long life, we 
turned to the camel : to find foil maturity at eight yeai-s, full life at 
forty. We turned to the horse : to find full maturity at five years, 
full life at twenty-five. Wc turned to the lion and the ox ; to find 
full maturity at four years, full life at twenty. We turned to the 
dog : to find full maturity at two years of ago, full lifo at ten. Wo 
turned to the cat : to find full maturity at eighteen months, full life 
at seven and n half years. Wo turned to the rabbit : to find full 
maturity at one year, full life at five. 

From theso contemplations our minds very natnrally reverted to 
tie animal — Man, to tho members of the human family. Man, we 
learned, follows the same role as the rest of living beings. Judged 
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by the sniue test, liis full matnritj' an<l fall agfi may be calcalated 
with equal precision. His nrnturitj, — perhaps not quite the fiill 
maturity, — is twenty yeara. His faJI age, therefore, is one hundred 
years. Tliis is the anatomical estimate of human life, the surest 
and by far the best of all that can be supplied, since it defines a law 
irrespecttTO of and over-riding all those accidental circnmstances 
of Boc-ial and physical storm and strife, which may interfere, and 
indeed do interfere, with every estimate based on the career of life 
it«elf, as it is shown in the ephemera by and tbrongh whom it is 
phenomenally demonstrated. 

This lesson told with singular felicity of language from two 
masters of science.^for Owen never orgot Fionrens, — struck 
Mr. Chadwick and myself with singular force. On a surer basis 
than we had ever trod, it corroborated a view we had oorselvea 
promalgated from entirely different staud-pointa ; and it further 
corroborated a similar view which had been advanced by our 
eminent friend. Dr. William Farr. We wore led, in a word, once 
again, to the inevitable conclusion that man, even in this stage of 
his probation on the planet, is naturally destined to walk upon it, 
endowed with sensibilities of life and intelligence, for a period of 
one hundred years, and Ctiat until be realizes this destiny practictdly, 
he is in valae of physical life actually degraded far below faie earth- 
mates, whom he designates the brute creation, and over whom he 
presomcB to exercise his, to them, almighty wdl. The constant of 
human life is naturally one hundred years. 

In this statement, I, for one, gathered np, on the occasion referred 
to, something never to be forgotten. The constant was before ns 
in all its truthfulness. But more remmns, Because the fnlneas of 
age is one hundred years, it is not an easential that death shall 
immediately crOwn the advent of that falness. To certain parts of 
the scheme nf natural life there is a boundary. The period of 
maturity of development has its boundary of twenty years, when 
the body, as Flourens says, ceases io grow ; but if, in the ordinary 
sense of the term, it ceases to grow, it does not cease to increase ; 
its nutrition improves and perfects for twenty years more at least, 
and then has only reached its completed physical condition. It 
should never from that period gain in weight, and for a long time 
it Bhoald not lose. It goes on now throngh a third period, which 
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rioarens admirably calls the period of invigoration, doring which 
all its parte become firiacr, all its faDctiona more certain, all its 
organization more perfect ; and this period covers thirty years. At 
seventy old age begins ; the first old age in which natnraJly the 
frnita of wisdom are most bonntifnlly developed, and which lasts 
from fifteen years to twenty, to mellow down to a period of ripe 
old age, corameucing at eighty-five years and lasting fifteen years 
more, i.e., nntil the constant ia attained. 

And yet there need not now be death ; for thongh, as Lord 
Bacon has said, old men are like mined towers, and though, as 
Flonrens has quoted, jonths live in a double sense, with forces in 
reserve and forces in action, virei in posse et vires in aetv, the 
radical forces and aeling forces of Barthez, while old men live only 
on the forces in action, "viret in ueta," possessing no reserve, it is 
wonderful how the forces in action will continne after the reserve 
is withdrawn. This kind of half-life has cootinned nnqnestionably 
many years beyond the fulness of age, both in man and lower 
animals, and to give it twenty years beyond the natural handred is 
to be just without being in any extreme sense generous. 

In this anatomical reading of human life we see the growth, the 
increase, the invigoration, and the solidification, of the body : we see 
the life with its reserve on its two threads; the life without reserve 
on its one thread ; and, finally — the force in action being withdrawn 
— the life ceasing, and the earth, proclaiming her mastery, dragging 
the actor as unconsciously to herself at death, as ho was uncon- 
sciously projected into the world at birth. 

All through this presentation of natural fact, moreover, there 
runs another physical truth. Death is centripetal action. Those 
two birds on the wing which up to heaven's gate sing, are physically 
filled, like the gyroscope, with the vires in, -posse et vires in actii, 
powers in reserve and powers in action. Yon wanton sportsman 
liberates a ball which pierces one bird, and the earth claims its prey. 
The living gyroscope falls. The fellow bird escapes. In time, it 
fails to rise the same height, its force in reserve being withdrawn, 
but its force in action remains, and it lives on. At last, some trifling 
estra call upon it is final, and the triumphing earth brings it down 
to itself. That first bird fell from an interference with its life while 
yot it had its two powers : that second bird fell from failure of 



PRKSIDSKTS ADDKESB. 5 

powers at different periods, but from the same inevitable, always 
present caase, the attraction of the earth. 

The same is true of men alsu. What we call death is gravitation : 
wliAt we call disease, is some accidental shot inflicted, it ma^ be, 
while Etill the self -resistance to gravitation is in operation : what we 
call iiiitnral death is the gradual over-weighting, at different periods, 
of the nataral powers, reserve and acting, by the persistent force 
that bears ns down. We cease to grow at a certain stage of onr life, 
becanse of the resistance of this downward force : we cease to 
increase in size from the same cause : we consolidate in stractnre 
from the same cause : we bend in old age from the same caose : and 
wo die from the same canse. Every st«p has practically been ft 
death from the eame caane. 

As these facts appear, wo are inclined to ask. How many of all 
men and women projected into life and charged with the reserve and 
acting forces, — how many die with those forces intaot np to the time 
of death, and how many with the acting force alone in o]*oration P 
How many, if 1 may nso the simile, die on the wing, fall headlong 
to the eartb, shot by some wanton shaft that need never have been 
discharged P How many sink natnrally to the earth from her final 
ftnd gentle embrace ? 

The answer to this qneation appals the mind. The answer rings 
oot : — Man reckless of life ! every lower animal yon do not unmoiato 
beats yon in this ! Man 1 civilized as yon are proud to say, yon have 
never yet given life a chance ! Man of reserve and action, yon die 
on the wing more certainly than the birds of the air on which yon 
practise your fatal sports I Man ! yon die within the first part of 
the second third of yonr natural life. Let the elephant die at sixty, 
the camel at sixteen, the horse at ton, the dog at fonr, tho cat at 
three years, and the rabbit at two years, and they will then match 
yon in the value of life you train yonrsolE to possess. Man ! endowed 
with knowledge of science, who can divide the year into seasons, 
and history into centuries and eras ; who can calculate tho courses 
of tho planets and predict their crossings and shadows ; weigh the 
earth, as in a balance, and predicate storms and tempests, you have 
yet to loam that, with tbe precision that regulates all these 
things, yonr own life is meted ont,— ^that sutrh a childhood 
roeans such an adolescence, such an Ekdolesccnco such t maturity. 
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of death. 

Hay, more ; man so endowed does sometimes see by adveniare, as 
it wore, the whole law fulfilled without his sindying for it or 
expecting it. Some individual lives the whole natural period of life, 
exceptionally, as an elephant, a horee, a lion, a dog, a cat lives it 
ordinarily, and thnn, by eeeming adventure, proves the truth of the 
law which has been laid down. The event, perfectly commonplace in 
the case of a lower animal, — «, dog that lives to ten, — is a perfect 
marvel, when it happens, ta a man who lives to a hundred years, the 
equal term. To see a centenarian we travel miles and miles, and 
discuss the time of his birth with keenest criticism, so truly 
nnnatuml is the state of things under which human existence at 
present is unfnlfiUcd. 

The question arises, how long is this condition of aSaira to 
lost ? No more vital question stands for solution at the bar of 
civilization. 

The day, in fact, has now arrived, when the cultivation of life by 
the cultivated of mankind is the primary art for the continuance 
of the cultivated, If the civilized world would continue in the 
ascendant, it must learn to live. An average life of forty-one and 
under favourable ci reams tan cos of forty-nine years, with a world of 
disease and death up to that period, and a scattered struggle of the 
fittest for an exceptional existence into ripe old age, cannot maintain 
the relative efficiency of any nation, except in a worid universally 
and equally bad. Ingenuity itself is bounded by life ; device by 
faculty for devising. Weapons of precision give us victory over 
Bavages. Is that success F Weapons are made, not begotten, and 
savage tribes, fierce for contest and unscrupuloae, may readily leani 
to apply what the civilized man han devised, and in repetition of 
history, make easy work of the short-lived civilized. 

We Sanitarians are forced by our studies to recognize these 
truths. We exist, if we exist for any great purpose at all, to protest 
against the casting away of nearly two-thirds of the life that is 
meted ont for civilized man. We exist to protest that it is not a 
scientific civilization which can permit such reckless waste of the 
gift that stands above all values and qnalities ; and our protest is 
the more earnest ua we detect that the waste which we observe, is 



actu&ll y not at the time ot Gfe afbr Hw prime has be«a reached, bat 
is most destmctiTe in the very bnjding of U&, and continues %t Um 
intermediate atAges betireen the period of bodding and ibe prime. 

To speak in plain terms, — and if erer plaio terms were demanded, 
tbej are demanded now, — the world in this matter of life and drath 
has, hy daily obeervation of the phenomena, got into the habit of 
looking on wrong as right, and on what is pmctically suicidal d«atfa 
as death that is nataml. It is a strange fatuity. If we were, for a 
abort time, to see the lower domestic creatores onder the same 
cnrsc ; if we were to witness horses enjoying ten, dogs four, and 
cats three years, as an average doiation of their lives, we should 
think a persistent murrain had come upon them, and that, in relation 
to these osefnl domestic animals, the whole oonrse of life bad under- 
gone a deteriorative change. Yet that is what', in effect, we are 
obeerviog omoDtrst oar own kind, ao that the Sanitarian in despair 
may exclaim : Oh that man were as wise as the horses and dogs, 
that he might have the bonnty of life which the ADwise has 
awarded to him a» the natoral bonnty, extended and beautified and 
exalted by the intelligence with which he is endowed above the 
beasts. 

I press the question. Why should we, of all animals, perish as 
we do in the first part of the second third of onr natur^ career P 
Why are all the doctors of the hnraan species, with their flowing 
knowledge and consummate skill, to carry oot core — why are they 
so set at naught, that the lower animals, who have n<i advantage of 
their services, have a higher vital possession than man at their 
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The answer is told in a few words. It is that we have c 
ft community let onreelves study the question ; have never, i 
looked at the facte, plainly as they stand forth. 

And now comes another qaestion— Knowing the facts : knowing 
what is the natural term of human life, can mankind learn to attain 
tliat term P Can man learn to live hia hundred years, with a 
prospective chani-e of eitensiou to a fifth of a century i 
Instead of being cot down at the moment when ho has filled 
his intelligent mind with the learning of his time, and when 
his knowledge is just becoming tmnsmutable into wisdom, can he 
go on, an intcUoctoal being, bronght to the highctit pitch of 
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iB? Can he go on to the fall term of his natural and 
nroapective course ? 

I do not dare answer that qnestion on my own account, because 
it is answered for me> He who gave the life has answered the 
qneetion. He has written it for ns in nnmistakable language. He 
has shown all of us who can read His natural designs, that it is ono 
of them that man may live the term if he will. Free-will making 
a man a free agent, is all that is set above the natural law, and free- 
vrill is natural law too, governed by intelligence which ia as natural, 
and is as freely supplied. 

How, then, shall civilized man live, that the natural term may be 
found? 

There are many modes oE replying to this inquiry. 
I prefer, in the reply I shall venture to offer, to frame what I 
have to say in the most easy form. I address yon, a learned body 
of men and women ; but I remember, at the same time, that through 
yon I am nddressiug thousands also who will read what yon hear ; 
many of whom are most easily approachable by a description, which 
will hold the imagination while it conveys the moral. 

Permit me, therefore, after hai-ing built an ideal city, now to 
create an ideal people that shall show a model longevity ; a people 
that shall have an ordinary term of life of one hundred, and a 
prospective term of ono hnndred and twenty years. 

If in this attempt I say many things that may seem strange let it 
be understood that I am treating of a time supposed to be nearly 
two hundred years in advance of the present, when many vieivs 
and thoughts will have changed in ull parts of the world. Let it 
also be nndersteod that I am obliged, in order to show what is pos- 
sible, to advance a theoretical position, which is not at this period 
altogether possible. At the same time let it be further understood, 
that what 1 suggest is substantially necessary, in order that the 
result to be arrived at maybe attained. I have, as it were, counted 
out all tbe conditions that are essential for the attainment, and have 
weeded out all the conditions which would stand in the way of the 
attainment, so as to put forward a standard towards which to march 
at all, is to march in the successful direction, though the goal bo 
not easily reached. 



PBSSIDBNT S ADDBBSS. 



SALUTLAND. 

In order to carry out my design, permit mc, m imngmation, to 
convey yoa into a future age. Let tlie bells bo ringing in the 
fiftietb year of the twenty-firat century of the Chriatian era. Let 
nB, still speaking our Mother English tongue, traTsl by readiest and 
quickest transit, — in an eerial ship, if it pleases yon, — to a point of 
tbe earth's snrface lying to the extreme south of that region which 
Mr. Hepworth Dixon, in one of bis prolific and striking works, bappily 
designated as New America. There land with nia in an independent 
Commonwealth to which h&s long been given the namo of Salntia- 
Luid, or more commonly Salutland. 

In OUT own country there have been stupendous changes, moral, 
social, political, between this day and the first day of January two 
thoDsand and fifty. We are no longer in England tbe short-lived 
people that we were. It is nothing remarkable in these days of the 
twenty-second century, to see in onr own towns and cities many 
members of both aeses who have attained one hundred yeai^. The 
dispute is whether any man has actually Uved one hundred and 
thirty years ; and when sncb an event is recorded poblicly, a atill 
existing Tboms is ever ready to fly to the registers of birth and 
criticize them with an unsparing criticism. But we have beard 
recently of tbis peopio in Salutland, who tbink little of such an 
advnniie of life, of many liWng there who have attained one hun- 
dred and twenty years, and of a few who, having attained a 
bondred and fifty, well recollect conversing with persons who were 
living at the time of that Zulu war which ended in the capture 
of Cetcwayo, and who remembered the introduction of telephonic 



Salutland, in tbe middle of the twenty-first century, has been in 
existence o^-er one hundred years, but it has developed so quietly, 
and bas done so little to make a furious noise in the world, that its 
rise and growth have receivoii but small attention. It has never 
once boon engaged in war ; it bas produced neither general nor 
admiral ; it bas never asked permission to send a minister or 
ambassador to any foreign State, aud it has never received such a 
functionary from other Stat«s. The most it has done to become 
known abroad lies in tho fact that it has produced some remarkable 
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painttTs, sculptors, architects, musicians, and pools, with many men 
of diBtingnisln-d ability and originality in science and literature, 
The names of these illostrionB men are well known, and in the 
galleries of art and sctcntifio academies, in all parta of the 
world, they are recogiiizod as citizens of Salntland. Beyond 
this, their country has been, until recently, a neglected and isolated 

Lately Salatland, owing to the great longevity of its people, haa 
become the snbject of mnch conversation in the old world, so that 
at last it is a fashion to visit it, in vacation times, in order to 
learn the means by which so strange a healthiness has been secured. 
Men and women, it is reportt-d, have in tbia favoured community 
reached generally to the perfection of natural life, being as fortu- 
nate in this respect aa the more favoured lower animal^t that are 
permitted to live their natural term. A learned writer has com- 
pared the Salntlanders to thoae happy, powerful, and beautiful 
Macrobians of whom Herodotus wrote aa of a people who had 
attained, in his day, the art of living one hundred and twenty 
years. Another learned author, extending his views as to the 
phenomena of life, after visiting the Saluts, has annonnced his 
opinion that the period assigned for the longest life there had bei'U 
much nnder-»ated ; that many of the inhabitants of Salutland, 
even at the age of one Lnndrod, have a youthful appearance, and 
that the old hypothesis of rejuvenescence is being there practically 
realized. 

In addition to these inducements to visit so favoured a land, it is 
told that the people of it are as beautiful aa they are long-lived, as 
healthy aa they are beantiful, and as happy aa they are healthy. 
Some Spaniards visiting Salutland, and observing with admiration 
and wonihjr the exceeding conieliness, refined manners, and good 
nature of all they met, conceived the charniing fancy that the term 
Salutland came from the salutations of the people, instead of from 
their healthiness and strength. Whereupon one of the wise men of 
the country told the strangers, as he corrected them, that aftor all 
they were right, since health and good breeding were synonymous, 
and quoted a proverb, common amongst his people, that health and 
honour go hand in hand; implying that the man who is of jwrfect 
Boundnoss in body and in mind is of necessity a gentleman, and 
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mast, on all occEisions, do what is perfectly worthy of that blessed 
and blUsfal estate. 

So ID this year of grace two thonaand and Bfty, Salntland is the 
huid of promise, and we are there to see it for onrselves and Icnm 
its life. We have reached the place at last which the Tsraclitish 
Beer and ainger sang from afar: — "Where there is no mora an infant 
of days, nor an old man who hath not filled his days." 

THI POllTT OF BALUn-ASD. 

Yon will presnme that, as a beginning of onr travels, we shall go 
at onoe to the capital of the nation. That is not possible, for there 
is no capital. There is a heaatiful eoantry, tlireo hundred miles 
long, and in many places two hundred miles broad, uibabited by 
seven millions of people, and possessing the most beantifnl cities ; 
bnt there is no single city that claims to be called a capital. All 
cities have an eqnal right and lui eqnal importajice. Bnt where, 
say we, is the centre, or seat of government P Is there not in that 
sense a capita! ? Kot at all. There is no seat of government, and 
y«t every city is snch a seat. In the early days of the Common- 
wealth, the wise, matured men, who had passed the ago of ambi- 
tion's fool, came to the conclnaion that it would be dangerous to 
concentrate any ruling power in any particular city or centre. 
One of these wise men, Menander St. Just by name, read to his 
compatriots an essay on over* legislation, written in the nineteenth 
contary, and attributed generally to the descendant of a noble 
Bnglisb house who dai'cd to think for himself, in which essay it 
was expounded that many laws make many lawless. Backed by 
this fine essay, St. Just prevailed upon his countrymen and women, 
for women were from the firet admitted into equal conference, to 
make every important city an equal centre of power and influence. 
The advice was taken ; and in order that no city might even claim 
priority in history, the new law-nmkers withdrew into the wilder- 
ness, and there, in an almost inaccessible place, amid dry rocks and 
on a mountjiinous ridge, held their original eonchtve, That spot, 
now enclosed and immortalized by a fitting inscription, telling to 
what honoured use it had once been applied, is held in reverence as 
a place on which the builder must never apply his skill. It is 
called "The Silent Birth-place," and no stranger is expeetod to 



leave Salnlland witbont visiting it. Ooe by one tbo atatnea of 
those who winsecrated it as the centra of law and order and holy 
life for the land, have been placed in the enclosnre ; and aa it is a 
test of greatest work to be permitted to design and carve each 
statao, The Silent Birtliplaco is indeed agallery of art well worthy 
the anxioas stranger's pilgrimage. 

The -wise men and women who met in that silent birthplace, and 
there and then for the only time animated it, went fnrther than to 
prohibit a centre of government. They had travelled, and for a 
time sojonmed, in a neighboaring commnnity, where, c^'ery fonrth 
year, the people raged abont a new mler. The impresaionB they 
had thns obtained excited some to envy, others to scorn, and others 
to wisdom. The ambitious and crafty thirsted to imitate the 
noighbouriug and powerful confederation ; the disappointed and 
Boornful raised their voices against tho pro]>05al, and denounced the 
plan aa equivalent to setting up a golden calf or a brazen im^e, 
with many other equally violent tropes and denunciatory epithets. 
The women listened. At last, when order prevailed, one of the so- 
called wise men or fathers, Nicholas Northstar by name, and who, 
like Menander St. Jnat, played a conspicnons part in the formation 
of the Commonwealth, rose and reasoned ; — " Why," said he, 
" should we who have refused a capital, think of setting up a mler 
to gnido UB, and so open the door to every man's gaping ambition ? 
Let every house be a capital, eyery hearth the place for a president's 
chair, and every man and woman be equal rulers there. Then all 
that is needed will bo achieved. Thns consolidated, a few common 
laws for the common health and the common wealth,— for health and 
wealth are one, — will make us a model and perfected people." 

The oniversal assent which followed npon this timely conn sel, led 
to the framing of such laws as were considered at that period most 
Buitablo for the wants o£ the community. But Eia time might 
require changes, it was decided that, while every city should govern 
iteclf, there should bo held every five years a national conference, 
never twice consecatively in tho same place, at which all existing 
laws should be read or pi-oclaimed, in abstract or detail, and such 
changes or additions be made, during the sittings, thcroto as should 
seem necessary for the general good. 

In this manner, each town that can boast a suiSciont popnlulioTi, 
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and a sofficieacj of accommodatian, becomes in tnm the hospitable 
reatrc of the qninqnennial gathering. Each town so honoured is, 
froiu the lime of the event, a place of local mark and hiatoiy. On 
a magnificeut pillar of granite, it records the event, and is henc^ 
forth proud that it ia one of the " obelist cities" of the Common- 
wealth, The Saints date mnny of the incidents of their lives from 
these representative memoriiils. 

The absence of a seat of government, and of all centres for cabal 
and plats of politics, does awaj altogether with professed politicians, 
a oondition which these wise people very mnch appreciate. They 
have a singular idea, gathered from what they havo learned among 
political nations, that politics is a sort of f|nackery. When, there- 
fore, thoy see one of their commnnity getting np to make violent 
political speeches, they treat him as a harmless lunatic if they think 
him sincere and single-minded, and as a dangerous one if they 
goess that he has any selhsh or personal intentions or aspirations in 
view. The result is that woald-be political men are all in the 
shade. They are called after a term gathered from the old-country, 
" Coven tryites," and they are so universally recommended to go to 
the place connected with their name, that they give very little 
trouble indeed. As to the practice of ruling by parties, anil 
hulancing one set of ruling spirits, each equally ambitious to show 
bow tUey cannot do it, against another, by nhich some ancient 
people were at one time hanged, drawn, and quartered at regular 
intervals, they look upon that with absolute wonder, and as almost 
too incredible to bo conceived in connection with the normal 
existence of reasoning minds. It snggests to them a spectacle 
of incessant civil war, bloodless but costly, devastating, maddening, 
and mortal. Certain it is, they maintain, that with so much 
political strife it would havo been utterly impossible to havo 
attained the length of days, riches, and honour of SalutJand, 

Sur}iriBcd as we may be at this revelation, our wonder does not 
diminish when we discover that tho people we are among making it 
a primary cxccUcnco to carry out that cardinal Christian virtue, 
" fear God, and love thy neighbour aa thyself," possess as few 
lawyers as politicians, They have a proverb which says, that what 
politicians make difficult lawyers make inexplicable ; and they havo 
aa idea which practically surpasses the proverb in effect, that when 
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two people determine to go to law, one of them iB of necessity mad, 
and, as a rule, to which tbero ave few exceptiona, both. They hod 
a iianitary Bcholar onca amongst them who did mnch to demoDntrate 
this view. By an elaborate and unanswerable aeries of proofs, he 
showed that the tendency to enter into litigation runs in families, 
and that almost all the raembers of families affected, are nnusnally 
short-lived, and come to grief in some form or other, nnlesa they 
reform their ways. These facts, which might easily bo discovered 
in other countries, made the Salute think that snch a state of 
things must be very unhealthy ; so step by step legal work as 
a profession came into disrepute. In place of long trials and 
learned advocacy, men began to submit to simple arbitrations, in 
which they spoke or wrote tbeir own sides of the question, and 
agreed to submit to the decision of the arbitratore, who took from 
them no fees, and who had no interests in tho results of the suit. 
As by magic, under this simple and natural process, the varied 
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of bate, and revenge, and fear, and rage, and falsehood, 
JDS which are the deadliest of poisons in a man, or a nation, 
led, and therewith, except in the case of tho construction 
deed of gift or will, legal interference became tabooed and 



out of date. Why, say the Saints, should one man feed on the 
jMfuiona of another F He must be poisoned who lives on poisoned 
food. 

It must not be supposed, however, that there is any disregard to 
order and public law in our ideal country, There are administrators 
of order according to the public will, and officers of it. In all 
communities under a thousand of population there is the magistrate 
or Commonwealth Censor, who adjudicates on appeals made to him 
on behalf of public justice. The Censor is a man who has reached 
forty years of life, and in every community it falls in order of age 
to one man to hold this office for one year, if he be himself of good 
and worthy reputo. When the community numbers over a 
thousand, one more Censor for every thousand persons is added, 
BO as to constitute a sufficient tribunal, while in urgent cases it is 
permissible to summon a larger council from those who hove 
previously held the office of Censor. Thus it falls out, that every 
man in the State haa, of necessity, without election or any coprico 
of the kind, to expect to perform the highetit function connected 
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with local self-government ; and as he, who will sometime be called 
npon to administer justice, mnst needs be himself pure of heart, the 
fact of the responsibility that will come on him, helps to keep him 
strong and resolnte in virtue. Beneath the Censors are, in like 
manner, impressed a safficient number of officers, composed of men 
over twenty and nnder forty, who cany oat the instructions of the 
Censors, and bring before them those who are, for the time, under 
judgment. No man escapes the single year of this dnty. 

Where there are no politicians nor lawyers, there is litUe need for 
armed men. Carrying out to its fullest possible development 
another cardinal Christian principle, " peace on earth, good will 
towards men," the Salnttnndcrs maintain that a people which picks 
no quarrels has none, and, enigmatical or visionary as this may 
seem, they find it true. To spend money in making vast engines 
for the destruction of human life, is to their minds, not insanity 
merely, bnt the greatest of crimes, cicnsable only by the direst 
necessity. They who kill, die. What avails it, say they, in a little 
speck of a planet like this, that one nation should sti-ive to force its 
own particular views on other nations ? And where, they ask, is 
the work of destruction, onco on foot, to end ? If men can be 
found wicked enough and clever enough to blow up a great citadel, 
and such crime and such skill bo admired, why should it not come 
to pass that some men, still more skilful and powerful, should 
combine to blow up the whole globe and all that there is on it ? 
Apart from this, they argue that armed men make diawise, which ia 
quito enoDgh to exclude such men as a class from a model healthy 
people. Armed men are the picked men of the commnnity ; they 
are taken from humanizing and peacefnl occnpations to follow n 
cTttSt that can rarely be either the one or the other. If such men 
have nothing to do, thej lead an indolent life, gilded with a falso 
conception of authority and power, which ia not wholesome as an 
example. If they are called out to fight and die, they are the best 
physical blood of the nation thrown away. What the wars of 
Napoleon did for France, great as was tho glamour of Napoleon the 
Great, is enough for the Salute in evidence of bad health from 
brilliant warfare. Wliat bote! the Romans in tho time of Hadrian, 
who had to cnt off the limbs of his great empire in order to keep 
its heart alive, ia enough for tho Saluts in evidence of the danger to 



16 

bcaJtb of hnman InBt after Imman dominion and majuaty and 

The destroying professions possessing no Btrongholds amongst ouv 
modtil people, it foUows that even the healing professions most also 
be limited. The fact is so. It were not a Salutland, in any true 
sense of the term, that should demand, aa wo have it, one professor 
to a few hundreds of the population, to soothe and heal np the 
diseases of body and mind. In Salutland there are no healers as 
distinct or salaried classes. In the first place, there is little 
necessity for them. In the second place, on the subject of the laws 
of life and health, and the construction of the boose of life, every 
person, male and female, has a sound edncation, the study of this 
Babject being primary in all Gcbools aud families. And, in the thii-d 
place, the principles of modem science arc taught with exacting 
rule. ThoH all the mcu and women can, to a large extent, take 
care of themsolvea and theirs. At the same time encoomgement is 
given to an order of men and women who, combining the offices of 
minister and physician, and cultivating their minds in a highly 
intellectual degree, are greatly venerated and esteemed. The 
women bo cultivated are ready to give aid and aasistance to other 
women in great p.iin and peril ; aud the men are consulted, if the 
term may be used, in all circumstauceB of serious danger to health 
and life of a public or personal kind. But nono of these are paid 
for their services, and indeed to offer a fee would be considered the 
greatest of insults, the idea being that to pay a man or woman for 
the divine service of relieving affliction, either in mind or body, ia 
to spoil the divinity of the act altogether, and to bring it down to 
the lowest level of the lowest huuiauity. 

These administrators may follow, therefore, some other occnpa- 
tioQ aa a means of livelihood ; or, they may be what we would coll 
persons of indejjendent means ; or, as is common in many towns, 
they may receive an endowment which has been left to maintain 
them in their dignified pursuits. They are still called Doctors — 
learned — and they are indeed true physicians, students of Nature, 
fiiitbful ministers of body and mind. They consider no houonrabls 
labour too low that ia connected with the collection of knowledge, 
no labour too hard that is connected with the administration of 
what is good. 
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These arc some pointe in the geneisl polity of our ideal people. 
Let DB look now more closclj at their social aod domestic life, and 
at themselres as a oommnnit}'. 

SOCIAL ISD DOMESTIC LIFE Ilf SALUTLANS. 

The first thing that strikes na is the nnmber of their fine bnt 
moderate-sized cities. Modem Babylons, like London, Pekin, or 
New York, are nnknown amongst them. It ia considered that a 
centre of life containing, in a limited space, more than a hundred 
thonaand people is a danger, is in tmth for all purposes of health 
nn manageable. Death, they hold, is the shaduw of birth, and if 
large communitiea be admitted in whieh people are herded together, 
the shadow may be calculated with as much nccuraey as an eclipse. 
Five separate dwelling-houses to an acre of land, and five persons 
to a separate d welling- house, is the densest population allowed. 
The houses, large and small, are all built, with varieties only of 
artistic design, on arehes which raise tbem from the ground; the 
bedrooms are disconnected altogether from the living-rooms; 
gardens are all around, and gardens are on the roofs. In the 

aidst of the towns the cyo is strnek with the cultivation of fruit 
trees that prevails. Every town of Salutland might be called, 
tUf ancient Norwich once was called, a town or city of orchards. 
Thronghont all the country the land is under cultivation of the 
most perfect kind for cereal prodnce and fruit and vegetables. 
Through this cultivation there are intetspepsed magnificent parks 
and glades, in whieh harmless animals of the most beantiful kind 
are free to wander. Every tameable animal is there, and all 
animals arc objects of singular and lively interest, The rivers and 
lakes are filled with varied kinds of fish, ami every sort of bird that 
can be collected, retained and naturalised on the land is also to be 
n. Bat what strikes us as most curious is that this living magni- 
ficent creation is obviously preserved mainly for pleasure, and 
instraction and beauty. There is no idea of preparing any member 
of it for slaughter for any purpose, except for decrepit nde, accident. 

It positive necessity. A man, woman, or child, who for wanton 
pleasure should hnnt down or torture one of the inferior creatares 
would be cast out of society, while the idea of having the dumb 
ercslnre killed, and Imng op in open shops to bleed aud ho 



Id CUNQUBSS AT CKOTUON. 

qaartered and cooked for hnman beings to live on, would be treated 
with aa ranch diegnst as we should now treat the practice of the 
owners of those African shambles for human remains, which 
Professor Huilej, in one of bis moMt cbiirming books, has bo faith- 
fully ro-copied to illnstrate the history of b past civilization. 

Animals are, notwithstanding, still used by oar model people. 
Their fleeces are need for clothing, their milk for food, and many 
of them are made to work. The elephant works with an intelH- 
gvnco and skill that is almost human, and with a power that is 
Bsperhnman, go that be is one of the most useful and faithful and 
beat-beloved of all the lower animals in the land. He is the rival 
of the horse, which is also much careil for, and is bred in a state of 
great perfection for bearing the rider, to whicli duty he is mainly 
consigned. The horse is in much request, for all persons in Salatlaud, 
nmle and female, are consummate in the saddle; their country, 
which contains vast and fertile plains, divided by splendid roads, 
ani their atmosphere which, except during a short periodical rainy 
seasoD, is mild and dry, being remarkably suitable for horse 



The roods leading from one part of the country to the other are 
maintained in the most perfect efficiency, smooth in all parts, and 
dry as our best asphalte of to-day. Transit along these highways 
on horseback and by velocipede has supplanted moat other modes of 
personal conveyance. The lines of milway, once so general, have 
lapsed now into conveyance for heavy goods, mainly. The cost of 
coal has rendered steam -locomotive power very limited, while aerial 
locomotion has replaced a team- propelled carriages in a marked 
degree. But that which has effected the greatest change in respect 
to locomotion, has been the facility with which persons in all parts 
of the Commonwealth can converse by telephone at any distance 
from each other. Sepamtion is not really felt oa with ns now, and 
the act of journeying at a pace above forty miles an hour is con- 
Bidercd an unnecessary expenditure of moans and physical energy. 

Taking Salntland, as a whole, it may be compared to one vast 
garden. " It is a return," says one of their writers, " if it be not 
presumptuous to say so, to the ideal of a Paradise, in which all that 
is unclean is cost out." 

The cities and towns are so constructed as to convey to the 



obeervor some claaHicat conception of the illustrious post of the 
world. In faroared spots for the adaptation, great and wonderful 
cities liaro been revived in tbeir pristine spleudoar, and with rigid 
trathfolness. AtheoH, with its FiirthBiion and all Ha ancient g-lories, 
lives again in this new world, on a seaboard equally beantifnl. 
Paris, Rome, Cordova, and Salerno are recalled as they were when 
their learning' was the glory of the world. In a new Jerusalem the 
Temple of Solomon, true to every inch of design and measurement, 
invites the curious. A modem Pisa has its leaning tower, and 
many of our own beantiftd cities, such as Bath and Edinburgh, or 
historical towns snch as Stratford- on- Avon, rise before us in esaut 
form and character ; London Ims its miniature. 

Bnt as we enter these dwelling-places we lose sight of all that is 
either barbaric or sorrowfnl. Those foni- gates of our present 
cities of destruction, — the asylum for tho insane, the workhouse, 
tho gaol, and the sick hospital, — are as foreign to the inliabitants of 
Salntland as the four gates of the walled cities of olden time are 
foreign to us at this hour. In some of the exquisite gardens ontside 
the towns there are a few houses, not distinguishable from others, 
which those who snSer from aocident or disease are, if it be 
QACCBKirr, borne, and in which, with all that can greet the eye and 
make the heart light, these, hardly unfortunates, are fanned back 
iuto radiant health. There are also, in every city, a few housea, 
nndistingnishable from the rest, in which those who are not abb to 
provide for themselves are comfortably lodged as children, young or 
old, of the Commonwealth, So the sick hospital and workhoose 
arc replaced. 

As to the other two gates of our present cities of destruction, — 
the gaol and the lunatic asylom, — they are disposed of together in a 
manner which deserves a brief description. In tho course of 
Bcienti6c development, the philosophers of Salutland were led 
slowly to tho demoDGtmtion that, in every cose, crime and insanity 

i synonymous psychological conditions. Every criminal they 
foand was insane, and every criminal act was an act, as it always 
proves itself to be, insane of itself. They looked back upon the 
history of the past world, and they discovered that some of the 
most remarkable men, in respect to mental capacity, were still 

ane. Peter the Great, Napoleon the Great, Alexander the Great, 



not to name a hundred more, were, with all tlieir greatneBs, insane ; 
their very insanity, to some estent, being' the snatenftace of what 
the weak would call their greatness. Descending from the highest 
insanities to the lower and the lowest, they traced oat perfect 
analogy. They detected that on matters of crime many men and 
women might be mad, while on other matters tbey were sane, and 
even capable of performing good and useful works. Thns, analy- 
zing natural facts, they became in time bold enough to act on what 
they had learned. The man who can commit a crime is insane, 
and must be treated accordingly. To punish soch a man in the 
ordinary meaning of that term is to try to cnro one crime by com- 
mitting another, which is absnrd, and would be an indication of 
general insanity. So the insane man from crime is put with the 
other insane. He is moved with them to a separate colony called 
" Hopeland," where, according to the nature of his offence and the 
character of his affection, whether it be deeply hereditary or not 
hereditary, and bo on, he is sabjocted to a seclusion in which ho can 
do no one any harm, and to such iinpcrvision and improvement as 
may render him 6tfed to re-enter society. His banishment is 
softened by t)io permitted visits of fiiends, and when recovery is 
completed he is free. Bot in confirmed cases where the criminality 
is incurable, the law is inesorablo ; incurable madmen and mad- 
women, treated with all imaginable care and consideration, are 
retained apart to the end of their lives. They must not corrupt 
others. Most of all, they must not be the fathers and mothers of a 
new progeny, corrupted by that most silent and potent of all 
corrupting influences, horcdilaiy taint, 



TRK PEOPLB OF SlLDTl.AND. 

From the social life of this ideal land, we may tnm to the people 
who inhabit it, and who ha,ve proved the truth of tho anatomioal 
argument as to the natural constant of human life. They are so 
advanced, in this respect, that by fifty fo sixty years of eipected 
life, tbey are better off than we are, who live to-day. 

As the people pass before us while we move in their midst, we 
are fain to divide them, after Floui*ns, into types of five ages. 
Their first period of life extends to ten years, in which dentition is 
perfected, — the age of infancy. Their second period extends to 



FRESIDUKTa AMiRESS. 



21 



twenty years, in which the development of the skeleton is com- 
pleted, — Rge of adolescenee. Their third period extends to forty 
yuan), in which the increase of the siee of the body terminates and 
the whole organJam is completed,— age of manhood or womanhood. 
Their fonrth period extends to seventy years, in which the whole 
of the internal organs ai'e made firm and invigorated,— age of 
nrntarity. Their laat period extends from seventy to a hundred 
years, and is Bnbdivisiblo ioto two parts,— one i-eaching to eighty- 
live, the jir»t old age ; the Bocond from eighty-five to oue hundred or 
beyond it, the rijie old age, or tacred age. 



WORK IN SAlCTLiND. 

In each of these ages the body and mind have their natnral 
work, and rest, and play. The first age is left to be devoted 
entirely to active physicii! growth ; not n strain or tax is ever put 
npon it that approaches labour. " To grow is to labour," ia one of 
tlid mothers' maxims. "' It is time to begin to earn bread when the 
teeth can chew it," is another similar homely proverb. So the 
children grow np, not in idleness, but in directed pleasures, which 
tend towards the acceptance of work and play as varieties of one 
and the same pastime. They are allowed from ten to twelve hottrs 
of sleep ; they are led into games and exercises which develop the 
physical and mental powers ; and their only lessons are in prac* 
tical and amnsing tastes in languages and in music. Their own 
native tongue, still English, and oven more purely English than the 
English of England, — as is natural in a concentrated community, 
which has become more closely intermixed, — is taught in the 
parest form of accent and style, as a first consideration. After 
that, other languages are taught, conversationally, from their roots, 
and all the languages of Indo-Euro])can origin are thns early 
impressed, and easily impressed, on the mind. Music ia taught 
as naturally as language, in fact as a part of natural language, 
the notes running with the alphabet, the chords with syllables, 
the melodies with sentences. Every child can sing. The birds 
of the forest, the morning stars that in their courses sing 
together, are not more harmonious than the children of Salut- 
Und. 

The roBolt in after days is that every adolt remembers the child 
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lifu with pleasure and profit ; tliat life has been Iiased on happincsR, 
and life bo based can scarcelj ever be moomftil. 

The seconi], or de^'eloping stage of life, is also little oppressed 
with work. A yonng old man or woman in Salntland wonld be 
looked npon as a deformity. The home lite is exclnsiyely cnltivnted. 
To send bojs and girls into cloisters and barracks, to commingle in 
herds, and exchange their own cmde ideas and sentiments as 
current coin, would bo esteemed a parental crime, oarrieil out to 
cxcnse parental care and parental responsibllitj. The young of 
both Beaea daring this age go to the academies, where they are 
taught together, a plan which refines the bojs and strengthens the 
girU. The edui^ation is never forced. Hard examinations, pi'izes, 
rewards for work, all these excitements would bo held as mentally 
poisonous, mere excitants of local emalation, to the exclusion of the 
general. " It is honourable to leam," say the Salutlanders ; " it in 
more honourable to be learned ; it is most honourable to commn- 
nicate learning." Thus it comes to pass that learning is nniTCrsally 
appreciated, and that the office of teacher is amongst the very 
highest in the social scale. The teacher is called the second parent, 
and in after days is often referred to by the scholar in that familiar 
form, ao that lineage seems to descend through the schoolmaster or 
schoolmifitresB as naturally as through father and mother. 

No profession or calling ia thought of in the second age as to bo 
commenced then. The most that is done is in preparation. " The 
limbs cannot carry till the skeleton is completed," is a maxim of 
the Saints applied to this term. " The brain must not toil until its 
workshop is constructed," is another maxim also applied to the 
same period of life. In this period marriage is never thought of; 
it were a proceeding altogether out of fiisliion. Families in 
Salutland springing from snch union wonld stand out like mere 
dolls in the rest of the community, and would be called dollards, or 
dottrells, stunted in growth, and stinted in life. There are a few 
families of dottrells remaining who wonid give anything to change 
the name tliat is tacitly applied to them, and who prefer to die 
out unmarried rather than perpetuate the abnormality they 
unfortunately represent. 

In the third age, the business of life commences, and through it 
and the fourth age is continued running often into the fifth, It is 
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part of the wliole economy of tLe Saints tliat tbcy never dream 
either of killing tbemeelves or injuring themselves by work on the 
one band, or by retirement from work on the other. They reason 
in ibis wise : A hnman being is constmcted to perfurm a certain 
amonnt of work. His heart is bom to dehver a certain nnmber of 
beats, say, in one hnndred years of natural life, three billions six 
bnndred and 6fty millions of beats. He is constitnted to develop 
in the various organs of his body, so many trillions of active cells, 
which make np his molecnlar organism, and which duly snpplied 
with force derived from without, are capable of performing so 
mnch work as tbey live and die. More firce of heart, more 
development of cells, more life in short, no man or woman can ever 
po9»ess, than that with which tbey are primitively endowed, as far 
nt all events, as is yet known, and all the free-will in the world 
cannot change this one fandamental fact. At the same time fi-ee- 
will con do this much, it can use its own as it likes. It can wear 
out its cell life altogether equally and sedately, and so live the 
whole allotted time keeping a good margin ; or it can wear out its 
cell life altogether and rapidly, leaving no margin ; or it can wear 
out the cell life of one particular organ, brain, heart, stomach, 
liver, kidney, by exc«Esive nse and oxhau.stion of the cells of snch 
organ, and so can kill the whole organization, by the death of one 
organ, the rest of the organs being still in condition, perchance, for 
years of activity. 

SncJi being the facts, they eontinne to argue, it is the best policy 
to let the life mn oat by the first plan, evenly and sedately. That 
plan ensures plenty of time for all a man can do. His ambition 
directed to worthy objects can be most entirely sated by this proce- 
dure. He can live to conceive great and useful thoughts and acta, 
and to bring them to maturity. He can live to recast those 
thoughts and acts, to compare them with the thoughts and deeds of 
other men, to leave tliem perfected and original in the strictest 
degree, and to hear and realize the faithful opinions of contem- 
poraries young and old. 

These slow steps towards honour and fame sanctify both honour 
and fame. They give to the good and the great a foretaste of what 
shall be said of them when they are dead, and they prevent the 
young and middle-aged from hoping and expecting to bo over- 
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praised by con temporaries until tlie day oE tbeir work is drawing 
to a cloBB and the work itself has been long enough before the 
world to permit of a judgment being passed npon it. He only can 
be wiflo who has ceased to covet the praises at men, Is the idea and 
the practice in Salutland. He only should retire from active work 
&om whom work retires, is another idea and practice so faithfully 
followed, that every town yields many workers who, like Titian the 
Great are doing their fnll qoantity at the centenaries of their 
births. 

By these methods life in Salntland is meted out into its appo!nt«d 
nutoral time, and as work is honoured nnivei'sally, and idleness only 
is despised, there is never more work pnt on any man or woman or 
child born, than that man, woman, or child can bear, with tlie (nil 
assurance of length of days. For all necessary purposes, — such is 
the easy and equal distribution of labour, and so comparatively light 
are the tasks of labour,— from tbreo to four hours in the twenty-four 
are sufficient for everything that needs to bo done, by the busiest of 
the busy, to keep the social machine in perfect order. 

Thns, in Salutland, ample time is left for the pursuit of every 
asefnl, healthy, and ennobling occupation. Its happy people copy 
in thoir public places a sentenco they have taken from our own 
Akenside : — 

" The men whom Natnre's vork can please, 
With Uod htiuHelf hold converge : grow familiar 
Dajr b; dsy with hit conceptions, net upon hu pliuw, 
And form to bi» the reli^ of their soiile.'' 

They cultivate every beantifii! and refined art. They cultivate 
every branch of natural science. Those pebbloa on the seashore of 
natural knowledge which the divine Newton left there with admiring 
gaze, they pick up, and, oh best they can, investigate. Their litera- 
ture, chiefly of Nature and of Life, and History of Life, while it 
has lost none of the brilliancy and point of the present rapid 
method, is deeper and richer and newer. The age of criticism has 
passed away. Any man can criticise, but who can originate ? That 
ia what tbeir readers want to know. To visit all the planets, make 
the grand tour of the earth ; to know all history by biography, so 
that no man or woman who has helped humanity a hair's-breadth 
on its way, may escape their appreciative and correct knowledge [ to 




compare all artistic eEist«nce with tho natnro from whicli i( sprang ; 
to read men tbrongli the languages thej have spoken ; to study the 
physical directions of mental phenomena, and from the repetitions 
of history to forecast even history ; these are Lhe gtadies of their 
le&med men, and the test from which the learned impart their 
stores of erudition. 

To perfect these studiea every means is offered by which without 
prize-giTing or other false Btimnlus, the choicest riralry may be 
naturally imported. City competes with city for the adiTincement 
of the useful and the beautiful, so that it is indeed Homethiug to win 
intellectual rank in any department of intellectual life. That music 
should hold a first place among the fine arts is only natural in a 
nation ivhcre eTerj* one ia tanght melody ; and music is most per- 
fected. The sLtge maintains its reputation, and is utilized to the 
grandest parposea. Stripped of its false trappings and cleansed of 
those faults which up to ocr time have caused it to be hcid in some 
kind oF disrcpuU) which should never be attached to it, it is hero 
one of the noblest of professionB. It ia made a veritable school of 
history, in which the known past of the world ia depicted with a 
fidolity that makes the old !ive again. But the mnndling senti- 
mentality of mere love-playing is treated with the contempt it 
deserves. Even the "Lady of Lyons," the staple play of our time, 
is vot«d intolerable ; Claude Melnotte ia looked upon as a nselcas 
prating imbecile, and the lady herself as a foolish child badly trained. 
When this play was once tried, the audience one by one qnietly left 
the honse, the mode by which the Salntlandera decidedly and grace- 
fully testify their displeasure. 

Art in the fonu of sculpture is encouraged with equal care, and 
the sculptor finds the moat splendid scope for his labours in the 
embeUisbmeuls of public buildings, and in the memorial tributes to 
the dead. In Sahitlaud the process of disposal of the dead ia 
duplicate in form. The dead may be placed in newly- constructed 
earth, in which ro-solution is of the most rapid character ; or they 
may be subjected to the all-destroying Gre and reduced to ashes for 
the sepulchral urn. But though the body be destroyed, the remem- 
brance of the dead is more faithfully retained than was ever done 
by the Egyptian embalmer or the Ethiopian artist, who eocloaed bis 
dead in crystal pillar. Here tlie sculptor comes into the field ; o 
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in the splendiil " temples of holy memories" that are attached to 
every towu he erects some gem of art to every one, gentle and 
Bimpio, who has worthily paaaed ftwfty in that place. 

Architecture is another profession which vies in eplendour; and 
the immortal mediteval arehitects themselves might look, with 
Tvonder, at what is to be seen. They wonld marvel most, perchance, 
■when they beheld the new work which Sanitation has imposed on 
the architect, and which, with earnest sympathy and consummate 
skill, he has striven successfully to sustain. 

And here, too, the true painter has found a home. The design 
first suggested by the author of the " Theory of the Fine Arts," an 
Englishman of the nineteenth century, Mr. George Harris, has been 
fully carried into practice. Each town in Salutland hfia its copy 
gallery of some of the old-world masters, the touch of the master of 
antiquity being here reflected in the touch of every new master, 
however briUiant his own gcnina, or assured his fame for original 
conception and grandeur of execution. 

Science holds pre-eminent sway in Salutlitnd. It is the nnem- 
bodied Nestor of the teacher and the taught. To know is to exist, 
and science is knowing, existing. For the museums of ectence, the 
collection of the works of the Universal Father, the architect 
expends bis best designing energies, the builder his finest work, the 
mechanist his choicest skill. Astronomy still heads t!ic line of the 
pure sciences, chemistry follows, and meteorology, geology, natural 
history, anthropology, mechanics, and engineering, and other 
sciences find all their true places. Health science stands alone. It 
includes all the rest. Salus salvtis ; selenlia se{eati<E. 

While thus, in systematized order, the gentle and refining arts 
and sciences are cultivated as exercises for the mind, the physical 
health is ttrnded with equal care. Out-door life ia the first thonght, 
and out-door exercises of a skilful and useful character are to the 
fullest extent encour(^,'ed. All the yonng are taught to swim, to 
row, to ride, to skat*, to walk with ease and atatcliness, to 
climb, to play at invigorating games, to dance, to speak in public, 
and to become efficient in the gymnasium. The daily ablution in 
the bath, the daily exercises of muscle and limb, are made as dis- 
tinctive necessities as the taking of meals ; and, withal, the dress in 
which the body of both sesea is clothed, is made so looae and 





obedient to every moveraenf, that no deformity of body from dress 
is possible. One of our present fine ladies, with, her waist like a 
wasp's, her beart pusbed np to ber tbroat, her lungs compressed 
into musbroomB, and her breast-lxine miiking advances to her epine, 
would only be permitted in Snlutlnnd aa & pobiic exhibition of 
foreign deformity and barlHiric folly, whom women wonld despise 
and men loatbe. 

All people who are truly healthy are trnly courageous ; for tmo 
cunrage resis entirely on a qnick perception, a wise intellect, and a 
eonnd heart. But the Snlutlanders, knowing that virtues require 
practice, and teacbing that he who is afraid to die is afraid to lire, 
cnconrage fo the niniost every enterprise which calls forth bravery 
and presence of mind, provided tbat it be directed towards tbe 
advancement of natural knowledge, and the protection or saving of 
life. In the life-boat services, the women as well as the men take 
part. Tbey do the same in travelling on land and in tbe regions of 
tbe air. In adventure, as experimentalists and explorers, none are 
more coolly daring than the men of Salutland, and though little ts 
left to explore on the surface of the earth, for the North Pole baa 
long since been visited, and Africa and Anstralia are altogether 
known, their expeditions have gone nearer than any other to the 
lost impregnable spot, the Sonth Pole ; while they have almost 
originated the science of submarine travel on the floors of the great 
(teas, a science which has yielded a grand field for new research and 
for the exhibition of the noblest qualities of courage and endurance. 

My inclination is good enough to lead yon still further amongst 
my mode! people, for though tbey exist not, I have seen them as 
distinctly as if tbey did exist, and I bad been in their midst. They 
are a trne and possible people, imaginary as they also are, and there 
is a great deal more to bo related concerning them. I am driven 
by time to pass from narrative of them to the results of the health 
and life they are supposed to represent. 
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The Salntlanders have already been spoken of so far as beautiful 
in shape and feature, happy, and in the keenest enjoyment of life. 
One reason of their acquired health is that tbey have mastered the 
pestilential diseases. An epidemic from pollution of air, of water. 



of food, is with them impossible. The hereditary tendencies to 
disease are either lost altogether, or are so nearly eradicated aa to 
be practically removed. The diEeascs incident to poTcrty ai-e 
stamped oat by the removal of their cause. The diseases incident 
to intemperance and luxury are stamped oat by the removal of their 
causes. The diseases incident to occupation are stamped ont by the 
careful and easy expunging of everything that ia injurious in 
OCCupalions. The diseases incident to ivorry are stamped out by 
the abolition of maddening, exhausting, and uselesa strifes and 
ambitions. 

In a word, this people contends only with the natural elemonta, — 
tho heat of the sua, the flash of the lightning, the changes of 
atmosphere,— from the fatal effects of which they rarely suffer ; 
and with the one destroying inevitable power, the gravitation of the 
earth which brings old age and death. 

Thus, with the fewest accidental exceptlona, the men and women 
attain the sacred age. Their deatli-rat« is normal and constant, at 
eight in the thousand per year, and death itaeif, a painless final 
sleep, is hardly more than departure to rest when the day of work 

Let us now, as a practical study, glance at the simple means by 
which the results here described have been achieved. We may do 
this in the most practical way, and may learn by the eiercise as 
much tmo sanitary knowledge as if the whole line of evidence 
were in actual demonstration before our intelligence. Any body of 
men and women setting forth, as I have supposed, could, as I wish 
to show, easily accomplish and verify my history. 

This people, as I suppose them, originated from some three 
hundred emigranta, who, at the close of the nineteenth century, in a 
period of great agricultural depression and political strife, left 
England, their native land, for what was then called the " Light 
Continent." Reaching the southern border of that continent, and 
not finding the kind of government and homo they expected, they 
set forth on their own account, croHScd over acknowledged t«rri- 
torios, and finding beyond them a tract of land hitherto unexplored, 
full ol singular historical memories of a tost race, and truly no 
man's land, settled there, and founded their dominion. At first 
they wore mainly a Saxon people ; but as they progressed, advi-n- 
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tnrous men anil women of Keltic and Jewish bloods soon joined 
them, introdneing tlie happiest combination as yet kflown of mixed 
races fneed into one people ; ra<%s ever retftining their indi- 
ridaalities, yet prodacing a stable and united commnnity. 

In a Rkiiitary sense, the start was excellent. The men and 
women who founded the Commonwealth were from the best 
working blood of the country that gave them forth. It they had 
not had courage, en do ranee, fortitude, perse verance, physical 
stroDgth, and, in one good word, stamina, they would never, in the 
bloom of life, have left their native shores. They were, moreover, 
freed from the bondage of intemperance and were thna delivered 
from a scourge, which in our own land of to-day directly and in- 
directly destroys the phyatcal life of one hundred thousand a year, 
with forty per cent, of the destroyed mentaj life of the nation. 
Thna they were a splendid foundation for a long-lived people. 
Then they became minted in race ; and this again favoured the 
development of a futui-e healthy community, admixture being, 
under favourable circumstances, a steady source of strength, with- 
out deterioration of racial qualities. 

On the whole they might be taken as having at their start an 
expected life valne of fifty.five years with an annual death-rat« not 
exceeding fifteen or sixteen per thousand. 

They were also extremely fortunate in respect to climate and 
buid. The soil they occupied was so fertile, it yielded all their 
immediate wants, and as they spread out and enlarged their terri- 
tory, under the administration of a limited homestead law, they 
were not induced to enclose themselves round particular oentres in 
densely-packed dwellings. By choice they were soon chiefly 
engaged in agricultural pursuits, and althongh, by necessity, a 
minority of them became occupied in indoatrial arts, these also 
retained some character of the husbandman. If the factory or 
in-door worker or mecbanio had not his fields to till, he cherished 
his garden, so that throughout Salutland the sentiment of Sir 
Waller Raleigh, that no man has a bouse who has not also a garden, 
was fully jippreciated. 

To these ad^'antuges the settlers in the new land added those of 
education. The thirty years" work of the English School-Boanl 
Bystcm had told marvellously on the intcllectnal development of the 
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people. Every settler coulcJ read well, write well, calculate well, 
nnderatand the geography of the earth, and hold a safficient 
knowledge of natural history and natara! science to enable him 
to apply the gifts of Nature to hia own peculiar requirements or 



Fricelees boon of all, these settlors bad become iadoctriD»ted in 
their own land with the clemeiitftry tmtbs relating to public heattli. 
They had learned the lesson of physiology; they had acqntred a 
certain knowledge of what were, and what were not, healthy places. 
Chttdwick's estimate of an eight per thousand death-rate as a 
normal constant, had been proved to them as possible with such 
effect, that they had learned to look upon it as almost criminal for 
a civilized country to possess a town in which this rate was wilfnlly 
broken. They had learned the history of the diseases produced by 
unclcanliness, had become practised in the useful and innocuous 
distribution of sewage, and had seen the dangers that arise from 
pitching dwellings in damp localities, and from building dwellings 
of materials that absorb and hold water. In accord in spirit, 
with the best information on these points, they carried out the 
spirit to the letter in their practice, and so began on a new 
and sound foundation. Ignoring all thought of false economy, 
destroying by fire all caiTiers and sources of contagion, and pro- 
Yiding for the instant isolation of every case of contagions or 
infections disease, they stamped out the commnnicablo diseases 
whole.'jalo, with a success and readiness which were surprises even 
to the most sanguine prevcntionists, and which gained for them ten 
years of life. 

Other lessons than these they had also learned in their old world. 
Three lessons in particular. They had recognized the great truth, 
that all sanitary teaching is as so much good seed flying wildly 
before the wind, to grow up among thorns and thistles, so long as 
women are not employed to collect it in the million little gamers 
called home, and utilize it there. The men are not the workers in 
those garners, know little of them in detail ; the women know them 
inside and out, and ai-e the natural custodians of the health that 
fades or blooms there. To the women, therefore, they wisely 
confided the domestic health, und with that vit.iI sympathy by 
which women excel over men, as day in its brightness exceeds night, 
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thoy ma le the labour of health a labonr of love ; whereupon the 
hatUe of long life was ab once more than half gained. "The 
women contjnereil the grasping earth," exelaima one of their 
chroniclers, " and danced away with death whenercr he approached 
their yonng, whom none nursed save the mothers who gave them 
birth." 

A. second great and special lesson, which thia people learned from 
the faulU of the old conntrj-, was the lesson of the golden mean 
twixt deRlitutioD and loxury. Cowper ha.d sung to his countrymen, 
frota Horutian wisdom : — 

" no tbut can hoKI Che goMen mean. 
AnJ live coolcnleiil)' between 
The poor maa anil the great, 
Su'er feel* tbe iruita that pintii the poor, 
Nor caTM th&t haunt the rich ouui'i door, 
Embittering oil bU «t«t«." 

Bnt the conntrymon of Cowper laughed only at him and his 
Boman philosopher, and as a result, were pinched on one side and 
haunted on the other, antil death indeed, with equal foot, literally 
gambolled among rich and poor alike, poverty and luxury, hand in 
hand, his tmest friends. Seeing this, onr new people determined 
to live that they might live. Completely realiKing the sublime 
trath, " the sting of death is sin," they trained themselves to let 
neither poverty nor luxury tempt them, into sin. To this modest, 
yet saving rale, they educated their young, and they saved them 
thereby, in saving of passional or emotional trouble alone, some 
good ten years of that vii in posse, upon which the centre point of 
life turns. The conker of the heart ; the atra cura of our age ; the 
'■ Babble, bubble, 
Toil and trouble" 

with which the weird Fates of this day fill the cups of the foolish, 
were thus removed. " Once in trouble alwnjs in trouble," say the 
Balatlandora [ by which they mean, that the man who has been 
bred in trouble never escapes its taint even though, in the end, 
fortane may shine on liim. With these reforms they learned to 
abjoro the use of tobacco and all other narcotics as Imcnries, by 
wbiob they added another fraction to the benefit of long life. 

Ouce more, those new aettlers began their life with a 
of another grand trath, which was, that if they trained t 



children so that manhood luid wonmnhood ahoiild never be assnmed 
until it hud arrived ; if they, with this method, let perfect chastity 
of life rest for its development on the absorption of the whole mind 
in pare and ennobling pareuita ; and if they let marriage, and the 
domesticity that apringa only from marriage, bo the one binding 
connection of the sexes, the number of population would answer for 
itself according to ordained natural law. "The lawless alone are 
sterile, or over-popalona," is their accepted rule. " Porerty," they 
say, "feeds the cradle and opens the gruvo : Ininry casts the 
shrond even over the cradle. Thrift rocks the cradle, and presenta 
its occupant loyally to the world ready to live the appointed time." 
In this way they proved what Dr. Farr predicted, that increase of 
years of life, while it makes decrease of annual mortality, does not 
necessarily cause any increase of population. 

It would surprise no Sanitarian of this day to hear that a com- 
munity living nnder the favourable conditions I have described, had 
reached to the attainment of splendid health and longevity. The 
lowest calculation of their life could safely be put down at a mean 
of three-score years and ten, with a prospective of fifteen years 
more for the life I have ventured to depict. This, however, were 
insufficient by thirty years of the tme life value. It remained for 
certain other improvements to be made for the Salntlanders to reach 
the perfected existence. What these improvements were I proceed 
finally to tcU. 

The philosophical physicians who soon came to the front in 
Salntland were, as we have already seen, scientific sanitarians, as 
well as professed healers of the sick. Any man who called himself 
a physician was held of no repnf« unless ho combined all these 
characters, and, on the ground that prevention ia better than cure, 
let prevention sfcind first in his thoughts. If any one remained 
content to treat the sick and to be concerned merely with the 
symptoms of disease, and the medicines that would, as it was fancied, 
cure the sick, he quickly fell into the position of an empiric, 
and found it difficult to hold a place in the pale of the legitimate 
followers of Eaculapius. "Give me the management of the food, 
the fire, and the window of the room of a aick man," said one of the 
legitimate representatives of this philosophy, " and though all the 
empinca of the Commonwealth with all their nostramfi, be called to 
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treat tiiat sick man, I mU govern everytiuag thej do that is not 
actoitllj miacbieTOns." Thus the scienca of medicine, whiclt in its 
true and honest position is always in the front r&nic ot adraaoement, 
was now Bumewhat changed. The doctors condnoed to keep a 
correct history of diseases, of tlie coarse of diseases, and of the 
causes of diseases, bat theyadded an eqaal knowledge of prcTention, 
particolar and gi.>neral, and valaed that knowledge most. 

As iQ this way they became more and more imbaed with philoso- 
phical principles, they instituted a grand inqniry, which was called 
by some the grand instanration of medicine. Dismissing all special 
modes of cnre by particnlar systems or assumed specifics, they 
determined to know once and for ever what diseases wonld and 
what diseases wonld not get weU without the aid of medicines of 
any kind, the general conditions for recovery being rendered as 
perfect as was possible. They agreed, in common, to test this 
method for a month ; this being foond satisfactory, they extended 
the trial for three months, for a year, and finally for five years. 
They then compared the results of those years with the results of 
the same number of previous years. The revelation was astonndinf;, 
and practically reduced the system of treating disease by drags to 
such a mininiam, that the drug trade ceased yirtually to exist. 
The prescribers and sellers even of infinitesimals were themselves 
forced at last to give np their case, and to admit that their eyes 
had been made the fools of their other senses. 

This discovery of the triumph of preventive art did not satisfy 
altogether. It left on record the fact that Natnre never goes ont 
of her path to cure, and that what has been called the vis vteiiicatris 
nalurie, was as mnch a myth as any other of the past myths of 
physic. It left on record, also, that under the happiest apparent 
Wrtgn'nal conditions some diseases will run their fatal course as 
ly withont medicines, as with them. 

diseases which so progressed wei-e, in turn, discovered to be 
diseases of what we call constitutional type, depending upon heredity. 
They were four in number : scrofula with its attendant, pulmonary 
consumption ; cancer; specific disease ; and, insanity. The majo- 
rity of tbe physicians, seeing the results J have nameil, began at 
vnce to teach tlmt, as these dtftcases were obviously diseases of 
descent, and were maintained by the inter- marriages of persons 
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snbjeot to them, there was only one enre and certiiin mode of 
removing them, and that waa the corom on- sense rule that such iuter- 
marriagc§ shoald not be tolei-utcd. Gradaallj, as this tme light 
dawned on the people, the advice was followed with the effect, in 
an incredibly short space of time, of eliminating these last and 
moflt potent miseries of mankind. A few of the physicians, more 
enthnaiastic than the rest, oontinned to follow ont means of cure, 
and so to aet heredity itself at defiance. WTiether they would have 
anoceeded remains an open question, for they lost their chance of 
testing their learning. One of them, it would seem, did advance BO 
far ns to declare that he had discovered a true specific for the worst 
of the hereditary complaints ; but when he was prepared to put his 
plan into practice, he failed to find, in his own country, the precise 
case on which to exercise hia akill. Hia brethren thereupon, with 
mnch good feeling, provided him with the means to cross over to 
Ataerioa to practise hia method there. He went, and found 
abundant opportunities ; but reaping, nnfortnat«Iy, an nnmitigated 
failure, he was soon content to come back to hia own people, and to 
adm.it that prevention is the natural secret of medical aucceaa. 

By the eradication of the hereditary diseases, the Salotlanders 
added fnll ten more years to the expected value of life, with a near 
prospective of the fnll hundred years before them, while insanity 
was reduced to half its former degree in one generation. 

The second of the final advancements had relation to food and 
feeding. The physiologists, dealing with the two questions of 
digestion, and food for digestion, were led to the conclusion that a 
considerable shortening of life was induced by the escess of work 
which was put on the digestive organs. They bore in mind a fact 
I have already mentioned, that many persona die from the wearing 
out of one particular organ, the rest of the organa being still 
healthy. Of all organs, they agreed the stomach ia most exposed 
to this danger. It is so much more worked in comparison with 
other organa, that it muat be the first to die, unless the uses to 
which it ia put be wisely directed. They found on inquiry, that 
the truth waa aa they suspected it to be, and that the stomach waa 
diatresaed both by quantity and quality of food. The result of the 
research led to quite a social revolution. Following a suggostion 
thrown out by Flnurens, they decided, on anatomical grounds, that 
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man ■was neither herbivorona nor camivorona, but a fmgivoroos, or 
fmit-eatiDg animal. Next tlie^ estimated the precise amouat of 
food and of drink that wtis necessai^ to support tho reeorve aad the 
active life in the varied stages of life. Agaia, they determioed the 
redaction of food that is required when the reserve life is withdrawn, 
and when, the active life being left alone, it is the more requisite 



iue or fluid, fat or water, should 
: of force should be supplied to the 
of other organs equally important, 
. be cast on the digestive organs 
■e led hereupon to the introduction 



tbftt no additional snrpli 
enctunber the body, that 
digestive organs to the deprl^ 
and that no over-taxation sh 
themselves. Step by step, they 
of an entire change of food and feeding. Animals 
sources of sustenance, fruits became greatly 
tree competed with wheat grain ; the banana and the grape were 
called largely into use ; the juices of fruita almost entirely superseded 
water as beverages, while chemistry, coming in always to the 
assistance of man, easily transmuted many vegetable substances into 
the most perfectly digestible of foods for every variety of age and 
constitution. Of purely animal substances, milk only, and the 
products of it, butter and cheese, retained full sway. Of the 
vegetable kingdom not fmgivorona, cereals, pulses, tomatoes, 
potatoes, and other fresh vegetiLbles, with the edible fungi, retained 
their usual place ; and in respect to quantity of food and drink, not 
more than half by weight began to be consumed compared with 
what had been consumed before. The change thus commenced 
Boon became universal. ItmodiBed not in the least the spirit of 
hospitality, while it re6ned it immeasurably. To banquet for the 
sake of mere sensual gratiGcation became an obsolete vulgarity; to 
eat till the sense of oppression from food waa the accepted indes of 
enough, and nothing less, was soon considered worse than vnlgari 
while the value of abstention to the body at large, by the saving of 
digestive power and of stomach cell life, added another period to 
the general life that had already been acquired. 

Still there was a certain failure of result until the last of the later 
advancements, the last in order of time, and the 6nal in order of 
complete accomplishment of obedience to natural design, came into 
force. 

The reform which thus fterfected tho economy of life had rehttion 
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to sleep and rest. It sprang from the virtue of neceasity rather than 
from intelligent foresight. 

In Salntland, the people originally were prond of the anccess they 
had attained in prodncing artificial light. They had excellent 
Bonrces of power for working engines and batteries. The finccesa 
led them to tnm a great part of the night into day, to hold their 
grand assemblies late, and often to keep them open nntil beyond the 
small hoars. 

Everyone felt snre that this practice was quite nnnatural, and the 
ministers of health were incessant in pointing ont that it caused 
nervousness, irreaolntion, passion, bad sleep and irregular wearing 
oat of the body through the nervons systom. They inBiKted, too, 
that nature herself suggests a certain early hour for sleep, and that 
although wc can by force of will reject tbe indication, we suffer tor 
our oljstinaey. They showed again that this remaining friction of 
late hours hindered the completion of the natural term of life, and 
they pointed to the lower animals to show how much wiser in this 
regard they were than men. It was of no avail ; a bad habit 
fostered a bad resolntion. 

At last came a crisis. Rich as tbc resource£ of the conntry were 
the supplies, from sheer extravagance and lai^ export to more 
extravagant nations, began to fail. What was now to be done ? 

The important question was solved by a telling and, it may 
almost be said, amusing enterprizo, carried out by one of their moat 
esteemed philosophers. Professor Nortbstar, the grandson of the 
man of the same name, who took so active a part in the early 
Bettlement. 

The Professor, finding that general argument did not prevail, 
announced one day that he had made in his laboratorj', — a magni- 
ficent temple of science famed all through the world of science, — 
an extraordinary diBcovcry in lighting. He had discovered a 
aottrCB of light which out-vifd all competition in effect, and which 
was so cheap and obtainable that every previous invention paled 
beforo it. The statement was received with equal wonder and 
admiration, and when the Professor published that he was about to 
give a demonstration of the discovery, his locture-hall was crowded 
by the most intolleclual persons in the land. To the surprise of 
the people, considering his frequent previous teachings, he culled 
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them to meet at toidniglit. Hia tlieatre was Lighted vntb the most 
gorgeons display, and as he passed on in his discourse he literallj 
entniBced hie listeners by the beauty of hia Taxied demoostrationa 
and the brilliancy of his eipositionB. Every known form of inrented 
illamination was brought before them, and the expense incxured in 
each case ivaB carefully presented. Expense Beemed to rise on 
expense until the right time came. "And now," said the Professor, 
" I am going to show yon the new discovery. It eclipses all yon 
hare Been in brightness, and it costs you nothing. Accept it for 
nothing, show yonr gratitude, and make the sun yonr fellow 
workman ! " As he said this, on a given signal, the dense shntters 
of the vast theatre, wiently and instantly fell, letting in the match' 
less light of the glorious newly risen sun, with a splendour that 
cast all the other lights into the shade. The andieuce, astounded, 
and actually for a moment not aware of the source of light that 
enshrouded them, all but exploded with acclamation when the 
truth, like the light, filled them. As their cheeni rang out the 
Professor bowed bis farewell, and next day the whole Conimon- 
wealth was fall of the event. The papers wrote on the lesson, tho 
people pondered, and being open to conviction they accepted the 
instruction. "Make the son yonr fellow workman," became a 
proverb which passed from mouth to mouth, and mind to mind, 
antil the thing was done. 

Wlien the Bun became the fellow workman of the people of 
Salntlaud, iho redemption of their bodies from premature death 
was carried out with the fullest success. The people saved millions 
in money, lut this waa nothing to the other saving. That nervona 
nystinn of theirs, that system which takes in the outer universe, 
which is stirred by its waves, and sleeps, if it be permitted, when 
the waves sleep, found at last its natural time for work and for 
rest. All Salutland laid down, like one vast living world, to enter 
oblivion and to wake from it, filled with another spell of life, ready 
to greet another day. 

The hundred years in Salalland wore won. 



Bemauin Ward Bicbakdsoh, i 
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SECTION I. 



SANITARY SCIENCE AND PREVENTIVE MEDICINE 




The First Principles of Sanitary Work 



The President of the Section, Dr. Alfred Carpenter, delivered the 
following Address : — 

The subject ot my discourse is Sanitary Science and Preventive 
Medicine : although " as old as the hills," it is, as a science, of 
modem growth. In no other branch of Bcienee have we so few 
landmarks, and so few charts npon which the rocks and quicksands 
are fairly laid down. In no other science are there so few recog- 
nized dicta which can be accepted as axioms or dogmas, or 
acknowledged as postulates npon which a more elaborate fabric 
may be erected. This paucity of material does not arise from its 
absence, but becanse the axioms have to be agreed to and complied 
with by the masses before their troth can be ascertained. The 
results of the applications are too often marred or rendered 
nngatoiy by the independent action of a free people ; whilst, if the 
axioms be applied to a people who are not free, there is a similar 
result ; for it is impossible to obtain a compliance with Sanitary 
law in private among those who do not know the reason why such 
commands are issued, however much a despotic authority may bo 
able to control and to direct public actions. Thus it happens that 
Sanitary Science most be the outcome of a clearer knowledge ; 
and its perfection can only be brought about by a jndicious instruc- 
tion of the people in the fundamental principles upon which, aa a 
science, it naturally depends. 

The foundation of local self-government is based npon the 
knowledge of the majority of tbe electors ; and it is certain that 
the elected will not (except in a few inalancea) proceed much in 
advance of the intelligence of those who elect them. I hail, there- 
fore, the opening of a CongTcsa snch as this as a step in the right 
direction, becanBo its object is to interest and instruct the people 
in those first principU'S of Sanitary work which will enable the 
electors to clioose the good and refuse the evil, with more die- 
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crimination, from amon^ those who wish to take part in the noblu 
art of local self-government ; and by that means enable them to 
check the consummation of some of those gigantic jobs %Thich arc 
gometimes carried oat in the name of Sanitary Science, but which 
are only started for the porpose of benefiting some private 
iadividoal. 

The first principles of Sanitaiy law are so often in antagonism 
to private interests, so often opposed to the pecuniary advantage of 
the few — who are also at times themselves the mainsprings of 
local authority — that it is not enrprising to find onsparing efforts 
constantly made by interested individuals to show that the first 
principles are wrong. These efforts may be made in good faith, 
one or other of the fallacies of induction which Lord Bacon 
describee as " idols of the understanding," blinding the judgment, 
and causing the opponents of right principles to delude themselves 
into the belief that they are public benefactors, by reason of their 
antagonism to the proposed change. Those and other kindred 
cansea tend to keep the science of disease-prevention oa the 
threshold of that domain which a more perfect knowledge will 
accord to it, and which is only to be obtained by a generous 
instruction of the people in those axioms which are already 
established as scientific facts, and which, as such, are bases for 
future work. Tiiia science is destined to alter the whole field of 
medical practice ; to render obsolete much of our present knowledge 
as to the natural history of disease, and the measni'es which arc 
now required for its treatment. The inquiry must come as to how 
the incidence of disease is to bo prevented, rather than, having 
arisen, how it is to bo cured. This will apply to every kind of 
complaint, and will not be limited to the z^'motic class. Ueccnt 
observationa have shown that there is not much difference, except 
in degree, between tuberculosis and pja>mia ; and that all the class 
of so-called stmmoaa or scrofaloun maladiea, inclading consump- 
tion, are as capable of prevention as is ordinarj- blood- poisoning. 
The iDciuiry must be made, therefore, why phthisis appears so often 
in our death-lists, as well as scarlatina or typhoid fever. Nearly 
all the diseases which are fatal to young people are amenable to 
prophylactic measures, and capable of diminution in their fatal 
effects. K these deaths can bo diminished — and of this there can 
be no reasonable donht — it is probable that they may be altogether 
prevented by a right application of knowledge ; and then pneu- 
monia, bronchitis, mesenteric disease, and other causes of death 
among young people, will cease to be t 
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as those deatlis which are prodaced by enthetic disease. Many 
of those evUa which affect bony tiaaae, and which now give occu- 
pation to the Birgeon, will then become diaeasea of the past. Those 
ailments wliich disfigure the hnman form will then be found more 
often in fiction than in fact among civilized people. It is a glorious 
field, and opens ont to oar view magnificent prospects. The death 
of the child will bo the exception, and not the common end of more 
than half the hamas beings which are brought into the world. 
It is s seriona thought that the majority of the population of the 
kingdom aro deprived of their natural birthright, vi*., " health and 
life," by the ignorance of Sanitary law which now prevails. When 
& more perfect knowledge obtains, we shall not be able, as now, t^i 
Bay with Pope — 

" Ah ni«D. perfcapB, the moment of bU breath, 
RKciies lh« larkiDg principlo of death ; 
The jronng disenae, tbnt mti.'^ snbdua at length. 
Growl nith h'a growth and gtrengtbene with bis strength." 

Disease in the young now strengthens with his strength, bccaase 
wo live in unnatural states, liecanso we breathe impure air, drink 
foul water, ase cormpt food, and disobey the laws of nature : 

'• Where order in variety we see. 
And where, thongh nil th<Dg8 differ, all agree." 

There ia no occasion for the idea expressed by Pope, that here- 
ditary disease mnst run its fatal course. There is a power in the 
hnman frame to throw it off. That power is stronger in yoath 
than the tendency to decay. It is Been in all families. Healthy 
children a,ro born to unhealthy parents. There is a constant 
struggle in the human economy to recover its position, and remove 
from its tissues those matters which are unnecessary, and which 
are foreign to its requirements, The elementa of disease are not 
parte of uece-isary tissae. If the efforts for their expulsion bo made 
through channels which arc capable of acting aa exits for excreta, 
they will be succ^ssfnl, and the intruder will be expelled ; but it 
they bo mitde by organs whose daily perfection ia necessary for the 
oontiiinance oS life or the performance of Kome endowment of the 
body, disease arises which may or may not end in health. If, then, 
we add to the troubles of the system more work for the diseased 
organ to do, health catmot be the outcome of the action. If we, by 
our social and mural customs, increase the quantity of morbid 
matter in the blood, we lewsen the chance of health to the individual. 
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SANITARY SCIENCE AND PRETESTITE MEDICISE. 



I have come to the conclusion that there is no truth in the theory 
which I once beard propoaoded by an eminent Sanitmy authority : 
" That Sanitary Science was responsible for the propagation of a 
weakened race oE beings, and was therefore tending to people the 
earth with a debilitated race of men." This is not the e^'ect of 
Sanitary Science, bat a conseqnence of a neglect of it. There is no 
occasion whatever for tissne or matter which is not required for the 
perfection of the human economy to be propagated for generation 
after generation, " growing with its growth, and atrengtbening 
with its strength," if the laws of nature be obeyed. The seqnencea 
of a disobedience to these laws are seen for three or four genera- 
tions; but if the errors of the fathers be not followed by the 
children, there ia sufficient power in the human frame to throw off 
the burthen, and to reclaim its birthright of good health. The 
gouty great-grandfather has the dyspeptic and rheumatic grand- 
&ther, the hysterical and neuralgic fatber, whoso children throw 
oat the mischief by some skin eruption or other evacuation ; and 
the evil which the great-grandfather induced by his indnlgence in 
the pleasures of the table, the bottle of port, and general laziness is 
lost sight of. Lot hie progeny do right, and oi>ey God's laws, and, 
at the end of tliree or four generations, there will be a removal of 
the gouty diathesis or the tubercular constitution. An observation 
of several generations in nnrueroua families ia convincing mo that 
this is a right deduction. It must be so, otherwise there could not 
be a single healthy person among our English people. If we follow 
backwards the connections of each one of na, in five generations 
there have been sixty-two stocks, and, in sii generations, a hundred 
and twenty-four individuals, from each of which every person has 
had the chance of inheriting disease, if inheritance were a pro- 
gressive law. The chance of escape would be infinitesimal, and no 
healthy person could be found among us at all. True, it is a 
common thing for diseased children to be born of diseased parents, 
and for these children to die of that inherited disease in their 
infancy. It is uncommon, even if it ever occur except from 
acddent, for the offspring of healthy people to bo diseased at their 
birth; whilst dehcate fethers aad mothers very often produce 
sturdy children, who grow up without a particle of disease about 
them. 

However much, therefore, it may take the fancy of those opposed 
lo Sanitary work to support the idea that it would be better for the 
human race if insanitary conditions wero allowed to hold sway 
among us, there is no real truth in the statement. It is contrary to 



our experience in natore for such a cluniBj contrivance to exist, by 
means of whicU the lianian family would long ere this liave been 
like the extinct monsters of former ages. We may baaisU the idea, 
then, that Sanitary work promotes the growth of a diseased race 
and tends to weaken the whole hnntan family. The natural ten- 
dency of disease is either for it to destroy the blighted being, or for 
the diseased material to be expelled from the body. If a few 
gcoeratioiiB cotild be brought to obey the laws which common sense 
and Sanitary Science hare already pointed out as neceasaty to be 
obtierved, hereditary disease might become a thing of the past, as 
mach as some of those maladies which nsed to be common among 
as, bnt are now altogether lost sight of. But hereditary tendencies 
are of great importance at the present time, and must be carefully 
studied by the student in preventive medicine. If wc consult any 
treatise upon medical practice published in the early part of the 
century, we find that the most learned physicians of those days 
taught that diseases had varioas names which distinguished them 
from others, and which were mainly derived iroui the particular 
organ afiectod. Thus inSammation of the lung was described as a 
disease completely separated from inflammations of other organs. 
It was regarded as an entity in itself, which must be discovered 
early and treated teeitndum ariem. Pneumonia was pneumonia, 
and nothing more. Now, however, physicians who are not routinista 
bare discovered that pneumonia is more often the local manifesta- 
(jon of a general malady than a disease limited to a particular 
lo<«lity. Tlie physician now tries to iind out whether the diseasa 
lias a zymotic or malarious origin, in which case he knows that it is 
only the point at which the fever is more active in its effect than at 
otlier parts of the body. If not zymotic, it may be gouty in ita 
character. He has then to inquire whether that gout has been 
inherited, or has been obtained by the manner iu which the patient 
haa been accustomed to live. Or he may find that it is tubenmlar 
in its origin, or due to infection from pyiomia or septicemia. It 
may be syphilitic in its charactor, or be due to a malignant diathesis. 
These particular observations are of much more importance than the 
mere fact of there being local disease. They are teniling to reduce 
to very moderate dimensions tlie classes of disease which affect the 
human frame. The registration of deaths in its present form is of 
no scientific value ; and, except the inference which may be drawn 
from the total nnmbor of deaths as compared with those which are 
piVKlnccd by itymotic causes, is useless for sciuntifie parposes. It 
will be observed t.lia) deaths registered i\s caused by pneumonia 
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may have ha<) an origin in some constitntional condition of the 
STafem, ivliich. if it were tabulateii, might give valuable informa- 
tion. The tiiblo as at present eonstitut^d places deaths, which have 
had a similar origin, in every part of the list. I wonld suggest, as 
a necessary alteration of the law regarding registration of deaths, 
that the certiGeate which details the canae should be transmitted 
direct to the registrar ; that it elioalJ be a confidential document, 
the nature oE which the registrar should be prohibited from dis- 
closing ; and that it should be the property of the State alone. I 
make this suggestion because a large portion of the deaths which 
now arise aro due to causes which m-e not, and cannot be, registered. 
I especially refer to those which have had a syphilitic origin, or 
which have been caused by continuous indulgence in intoxicating 
drinks. A very large portion of the diseases which affect particular 
organs, and in which the first starting-point is a kind of fatty 
degeneration of tissue, have their origin in the habitual use of 
intoxicating liquors. Head, heart, liver, kidney, lung, are all 
subject to this change, and the conseqaencea are diffused over the 
whole list. The Registrar- General's returns, as at present con- 
stituted, give bnt little real insight into the hubits of the people. 

It is necessary for every family to have some knowledge of their 
hereditary tendencies, before they can take the best measures for 
the removal of such tendencies from their own persona. The 
prevailing diatheses and the hybrids which arise from inter -marriage 
must be recognized and treated accordingly, if good health is to be 
obtained. Treatment must not be limited to those times at which 
there is a local manifestation of disease. Prophylactic measures 
are necessary in apparent health, as well as during actual illness. 
It ia a mistake to suppose that the date at which a given illness has 
apparently commenced is that at which it really began. In the 
case of pneumonia, for instance, it may simply announce the 
moment at which the mischief has reached the boiling point; it 
may be the evidence of an attempt on the part of nature to rebel 
&t the treatment to which the body has been subjected, rather than 
to the actual commencement of ill-health. It ia an effort of the 
Bystem to throw off morbid matter and to commence its active 
removal. A dwelling-house is not a comfortable place to live in 
whilst repair and redecoration are being carried ont. The necessity 
for repair and re-decoration commenced some time before the work- 
men were actively set to work. It ia not less so with the human 
frame. Illnesses are the means which nature sets up to throw out 
morbid or used-up ninl«rial. It is generally the patiei.t's fault, 
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either from iterance or wilfnl diaobedienco to law, if a,D organ 
become damaged in the operfttion. I wiah parlicnlarly to dwell 
upon inherited tendencies, because it is often said tliat they belong 
to the inevi(«.ble, and families eabject to them have to submit. 
This is not so ; they can be removed. There ia no reason why 
delicate persons should bring np delicate children, provided they are 
brought np in obedience to the laws of health ; bat, if they be 
coddled becanse they are said to be delicate, if tbey be removed 
from all thoae inflnencos which make people strong and healthy, 
especially if they be made to take intoxicating drinks as a matter 
of course, they will be like a naturally hardy shrub which has 
been kept in a hothouse and not allowed to experience the changes 
from heat to cold, or to feel those winds and storms which rivet it 
more strongly to the soil. If afterwards it be planted in the open, 
it dwindles or remaina a poor little shrab, liable to be acted on 
by blight, and ia easily broken down by a nioderate tempest or 
destroyed by a cold night. So it is with haman beings if they be not 
in dne time exposed to the changes which arise from heat and cold, 
to drought and moisture, to esercise and proper changes of food, 
and kept from stimulants. It is impossible for them to reach a 
healthy and vigorous manhood, or to go to the grave without the 
infliction of organic disease. 

It is all-important for individuals to be aware of the tendencies 
which they may have inherited. He who has a gouty constitution 
or a tendency to fatty degeneration from indulging in excess 
of certain matters, may live quite differentiy from one who has a 
tubercular diathesis ; whilst the man who ia more easily affected by 
malarious disease should avoid conditions which scarcely a&ect the 
former at all. 



The time has not yet arrived at which it will be possible to speak 
with much advantage in a public assembly regarding general 
diseases. Our work, as far as this Congress is concerned, is to deal 
with those causes which produce malarious or zymotic disease, and 
lessen the general health of the people. The incidence of the 
malarions class does fall more heavily upon some families than npon 
others; and some suffer much more fatally than others, as if they 
were pre-disposed to become its victims, At present, we have no 
certain knowledge as to the reason for this. The class itself is 
quite capable of proventinn. The causes which lead to it are pro- 
dnceil by circumstances which are absolutely removable, either by 
the Slate or individunl nclion. 1 have l>ecn ticcuslomcd to treat 
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thia part of my 8Q.bject in the light of an algebraic equation, in 
whicli I assume that enthetic or 7j7Qotic disease is made up of 
memherB represented by j: y m, the problem being to find the valae 
attached to each member of the formnla x ij z. By enthetic or 
zymotic disease I mean any of those diaeases which belong to the 
zymotic or infectious classes, and which arc dependent for their 
increase upon matter which has been in contact some time or other 
with another and a similar case. I will explain the value which I 
apply to each member in the formula, x represents the human 
body as it should be in health. Each function or endowment of the 
body as performed leads to the production of some used-up 
material. This is represented by y ; it always exists more or less 
in the blood, or is stored up as formed material, and cannot be used 
again for the same purpose. It is always in course of removal by 
the excretory organs of the body. It should be kept down to a 
nornial standard, otherwise the natural balance is destroyed, and 
something goes wrong, z is matter from without. It is upon y that 
z increases and multiplies. If the quantity of y be normal, there 
is nothing for r to grow upon, for it will not flourish in the blood 
and juices of a healthy person. If, therefore, every function of the 
body be projjcrly performed, if every endowment bo naturally used, 
the introdnction of ^ is comparatively harmless. It is only npon 
excreta or used-up matter, either in or out of the body, that z can 
grow. If y in any shape bo abundant in the blood, and not 
removed as fast as it is formed, e increases and multiplies in that 
blood, and induces changes in it which may be incompatible with 
life. If there be little pabulum, the case is a mild one ; and, if that 
pabulum be of very slow growth, it may be along period before the 
patient can be liable to a similar attack again, and it may induce 
Buch conditions as may render a recurrence an impossibility. Two 
members of the formula x y e, cannot produce a case of disease. 
The whole three mu.st be present, x and y alone cannot produce it, 
neither can x and z if ^ be kept at a natural standard ; for, if z 
happen to be introduced into the body, there is nothing for it to 
grow upon, and it aborts. We cannot keep out y altogether, for it 
is formed in the very act of living. It Is a sequence of life. If, 
therefore any special endowment of the body be not Bnfficiently 
exercised, or any function not properly performed, there is an 
alteration of the balance, and pabulum is provided, of a debased 
character, for morbid matter to run riot in. Thus it is that diseases 
of the enthetic class are epidemic at some times, and not at others, 
and among some people, and not among others, fatal effects more 



certainly rollowin); in those whose blood or other jnices cootaia 
pnrticnlar forms of impurity. 

Each typo of disease reqnirea a different tind of pabulum for its 
production, just as wheat grows better in some aoila than in others, 
whilst there are soils ia which it will not grow at all, hut where 
water-grasses flourish. So we have scarlatina abounding among 
one Bet of people, typhoid fever among another, and dysentery 
among a third. There is nothing more curious or out of the way 
in the rise and fall of epidemics than there is ia the abundance or 
scarcity of certain forms of vegetable life, according as the season 
is dry or moist, or hot or cold, aud according as the material 
required for its nourishment is abundant or the contrary. At any 
rate, X is required for the prodaction of a case. Yon ask as to its 
nature. » belongs to the vegetable kingdom ; it may be very close 
to that part of the orgauic world which Dr. Allman recently 
described at Sheffield as the starting-point for both vegetable and 
animal. On the nomination of Mohl, he has styled it protoplasm. 
Mr. Uasley calls it "the physical basis of life." Dr. Allman says 
it is a liquid. I join issue with him upon this point; it is not 
liquid, it is not volatile, but it is particatato ; and, although be 
calls it liquid, his own admissions imply a belief in its particulate 
character. Those grannies to which he alluded so forcibly in bis 
address at Sheffield are solids, however mnch liquid they may have 
attached to their constitnent substances. They are totally destitute 
of structttre. as far as onr finite appliances can make out, but they 
are possessed of contractility, and are endowed with sonie vital 
principles quite beyond our microscopical powers to discover. It is 
not possible for any one to say that they ai-e really structureless, 
because we cannot see their parts. They are difforontiated in their 
functions and in their powers, and must therefore bo differantiatcd 
in their matter, which could be seen if our powers wore equal to 
their minotcness. To assnmo tliat our knowledge is final ; to 
conclude that they must be stractnrcloss, because wo cannot see 
iheir atrncturo by our present microscnpicnl aid, is as unsound 
as for anyone to declare his disbelief in the planet Neptune beuause 
he cannot see it with bis naked eye. It is one of the weak parts of 
Dr. Allman 'b address in which he concludes that we have reached 
th« limita of our powers, and that pi-otoplaam must thereforo be 
strnctureless. I consider i to be a particle of protoplasm altered in 
it« functional power, so that it is capable of development only when 
it comes into contact with nsed-up matters which are the proper 
excreta of humanity; and just as the germ of the commrm mush- 
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room cnimot gormiiuite nnlesB in contact with the excreta of some 
of oar domestic animals, BO the germs of cntbetic disease fail to 
multiply if uaed-np matter in its proper form be not provided for it. 
se t/ * ^= & case of enthetic disease ; the problem is bow to prevent 
ita extension. ( is thrown off in abnnilance from every case. It 
increases and multiplies ont of tbe body as well as in it. It is 
an org'ftnic living particle which can flotu'ish and propaojate its kind, 
if pabulum be provided for it, but which cannot do 8o if the 
reqaiBita matter be absent. The great work which the sanitarian 
has to perform is so to dispose of excreta that the human body 
aball not return within its own economy the nsed-up matter upon 
which it has fed, and which has resulted from the perfonuance of 
ita proper endowments, nor yet keep within reach any of the same 
materials by means of which s may be allowed to multiply, and 
at Borne fntnre time be introduced into the system of another 
person, and so re-prodnce the disease, z is neither liquid nor 
volatile, but is a solid particle, which in some forms can be seen 
and weighed, and is as much a living particle as the germ upon 
which the dry rot in wood or potatoe- blight depends. Ita position 
in the organic world is now definitely established to be vegetable ; 
and, reasoning from analogy, there are some facts which are proved 
regarding some members of the family which it is fair to assume 
aa applying to all. I am not going into the moot point of germ- 
theory as opposed to glandular theory regarding the prodnction 
of disease. It may be that the truth lies between the two, and that 
the fatal restilt arises from the secretion of the vegetable germ, rather 
than from the speck of albuminous matter of which it consist*. It 
may be that these growths proJnce a poison similar to snake-poison 
or woorara in its effects, and which kills by its action upon tbe nerve- 
cells of the body. It may also be that the eruption of scarlatina or 
measles may be caused by an acid produced by the micrococcus 
upon which the disease depends, allied to formic acid in its chemical 
characters, but which is so evanescent in its nature that the chemist 
cannot catch it any more than he can catch the poison which kills 
in a case of cholera. These are at present speculations ; but they am 
lines upon which it is probable that future discovei-iea may be made. 
There are four distinct and specific forms of infections fever 
in which it has heen proved that, coincident with the disease and 
accompanying it through its stages, there are forma of vegetation in 
the juices and tissues of the body which decidedly differ from 
normal states, and which are always associated with tho disease 
in qupstion. The pathology of these infective processes has been 
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thoronghly -worked out by Dr. Bnrdon Sanderson j he lias, gtiided 
hy the work of eminent Continental pathologiata, himaelf verified 
the facts, and they come before na with great authority. It seems 
to bo fairly proved that small-pox, Bhoep-poi, splenic iever, and 
relapsing fever arc propagated by vegetable organisms. They were 
made ont by Dr. Keber of Dantzic in 1868 ; and Dr. Sanderson tells 
na that Professor Cohn of Breelan has also made out that the 
organisma which are present in vaccine lymph are also found in the 
lymph of variola, bo entirely similar as regards form and develop- 
ment th&t it is impoa.'iible to draw any distinction between tfaem. 
Professor Cohn gives a, graphic description of theeo appearancea, 
which is published in Mr. Simon's report to the Privy Coancil on 
Scientific Investigations for the year 1874. The same paper 
contains an account of the investigations of Dr. Weigert of Breslaa 
as to the eiistenco of micrococci in the lymphatics of the akin in 
persons who had died of Braall-poi. Dr. Sanderson says (page 32) ; 
■' That organisms of a particular form existing in the lymph of 
snull-poi, taken in connection with the occurrence of similar 
OTganisms in the ohannels of absorption leading from the pustules, 
BDggest the probability of these having to do with the morbid 
process, bat cannot be accepted as proof that they possess the 
property of propagating the disease. For the establishment of 
each proof, it wonid have to be shown either that, when deprived of 
itA organisms, though otherwise unaltered, it is deprived of its 
activity ; or that, when the organisms are introduced atone, they 
manifest the contagions property of the liquid or tisane from which 
they are derived." It has been shown that many contagious liquids 
lose their activity when they are deprived of their snspended 
particles. This has been shown over and over again in the case of 
Tnccinia; bat the per contra must be regarded as impossible, because 
the bodies themselves are so minute that there is not the slightest 
prospect of any one being able to separate them from the containing 
liquid in anything like a state of freedom. 

There are methods of investigation which approach very clearly 
to the required conditions, and which enable us to assume with 
some degree of certainty that the organisms, if not themselves 
ibc canse of the disease, are always the vehicle by means of which 
the canse is carted about the country. Wo cannot investigate 
the patholog-ical condition under which small-pox is produced in 
those stages in which it is most important to gain information, but 
comparative anatomy enables ns to bridge over the chasm. Sheep 
are subject to a disease which is the exaet counterpart of small-jiox. 
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It 13 preciaely similar in ita origin, ito progreas, and ite manifesta- 
tioDB. Dr. B. Sandenton tells oa that the Tims contains oi^nisms 
Bimilar to those of small-pos and vaccine. The resnlt of the 
investigationa which were carried out by Dr. Klein can leave no 
donbt in the mind of anj reasonable man as ia the connection 
between the vegetations and the disease. He deacribea them as 
necklaco-hke filaments, of jointed atractare ; in some they are 
granular, which, nndor the highest possible microscopical powers, 
are seen to be higlily refractive spheroida ; in others, the filaments 
were bo dense ns to present the nspoct of a felt-like mass, nnch aa 
is seen in similar growths. He conclndes that the highly refractive 
spheroids are the forma which are character iBtie of the iyrapli in 
sheep-poi in its active condition. He was able to trace separate 
conidia in a state of germination, and, by their life-history, to 
connect them with vegetable matter. 

There is another diaeaae to which animals are subject, called 
splenic fever, nr Milzhrand. It is sometimes called splenic apoplexy. 
It occnrs in the horse, as well as in the oi, and was the first disease 
with which a specific organism in the blood was clearly associated. 
The peculiar staff-shaped bodies which are always contained in the 
liquor sanguinis in this disease were first made out in 1S55. The 
most striking feature of the disease is its rapid progress ; it runs 
its course in a few hours. In tho horse, it ia often called aoute 
splenic tumour; it ia accompanied by carbuncolar infiltrations of 
the mucous membrane lining the alimentary canal. The carboncles 
are not bo often met with among cattle as they are in horses. The 
diacovery of the rod-like bodies which always accompany the disease 
was made by Pollonder. A year or two afterwards. Dr. Branell con- 
firmed Pollcnder'a discovery (Virchow's " Archiv") ; he considered 
them to be diagnostic of the disease. Other physiologists have 
corroborated these observations, and have shown that the rod-like 
bodies are from xaW ^o -iVoB of an inch in length, the width 
scarcely admitting of measnrement. Although the evidence was 
mnch doubted at first, it ia now agreed by all physiologists who 
have inquired into it tliat tlie roda are living oi^nic bodies, and 
can commnnicftto the disease to apparently healthy animals. The 
activity of the roda is dependent upon their vital functions ; and, 
whether the rod is the absolute cause of the disease or not, it is 
always present, and the disease cannot be propagated without it, 
A curious fact haa been established regarding it. The rods do not 
pass through the membrane which separates the mother from her 
oflspring; and, when pregnant animals ai'e affected by splenic fever. 
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tlie blood of the embryo is not conta^ooB, and does not cootaia the 
staff- shaped bodies. 

1'ht're sje two other points vhich Iiave been also proved 
regarding splenic ferer. The contagioos property as it exists in 
the circulation is only tenaporary. Dr. Brauell tells na, through 
Dr. Sanderson, that the moment the bloo*l shows signe of patre- 
faction, it loses its infective power. The motionless rods give place 
to actively moving bacteria, which are not capable of spreading the 
disease. This point is an important one with regard to the inci- 
dence of other and similar diseases. It has been shown, also, that 
the actively- moving bacteria are not the prc^eny of the splenic 
rods, bat appear rather to have eaten them up, and to have acted 
opon the dangerous oi^anisms much as the infnsorian animalcules 
and ontomostracan crustaceans do in impure water, vis., remove 
the materiel marbi from the liquid, and ore friends and not enemies. 
But tlie contogiam has also a stage of existence iu whieh it is 
highly reaistant. Bollinger tolls us of ten cases which occurred in 
one stable near Zurich, between August 1868 and February 1872 j 
there were no othor cases in the neighbourhood ; other horses and 
cattle surrounded the stable. The contagious ag(.-nt must have 
been latent in that stable during the period in question. Each 
case appeared to arise independently of the preci-'ding one, and 
indicated a form of contagion quite different from the staff-shaped 
bodies which disappear so soon from an acnte case of the disea^. 

Some of you may ssk the question as to what splenic fever in 
the horse has to do with the prevention of disease among humaa 
beings. I say much, because these Bum.e rod-shaped bodies have 
been discovered in the blood of human beings who have died of 
fever. There is a disease not unfrequent upon the Continent, which 
is termed by Buhl of Munich "myeoBia intcstinalis ;" intense inlil- 
tmtions occur in the mucous membrane with extravasations of 
blood. It was known in some of the coses that there had been 
Gommnmcalion wiUi animals similarly affected. The tissues of tlio 
infiltrated parte were infested wilh the staff-shaped rods. These 
discoveries give ns a clue to the causes of those infiltrations which 
arise in the course of other fevers. The rods are nst there, bat 
there are myriaiils of micro/.ymes which have su])ersede() sonm 
forms of life which corresponded with the rods. They may also 
explain to ua tlie causes of those congestions which frequently 
arise in the ordinary fevers of this country, and which are followed 
by hemorrhuges, abscesses, and enlargement of glands. The con- 
gestions may be caused by a mycosis, which is a colony of vcgetitblo 
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DrgfwiBma, bnt they become changed in their character before it is 
possible for them to be eijunined by the microsfopist. " It may be 
that the presence of these bodiea is as much a part of the proceaa 
as the emigration of thu colonrless corposciea from the blood- vesaels 
is a part of ordinary snpparjition." 

The fourth form of diHeaso which baa been clearly associated 
with living organisms ia relapsing fever. It was first proved in 
Berlin by Dr. Obermeier, who onfortanately died of cholera whilst 
making hia investigation, and probably lost his life by bis devotion 
to science. The presence of the organisms in the blood, and thoir 
association with tlio fever, were clearly made ont. They disap- 
peared as the lover enbaided, reappearing when a relapse took place. 
The morphological and botanical characters of the organiaias wcro 
subseqnently determined by Professor Cohn, and a place fonud for 
tbem in the vegetable kingdom. They are proved to be epirilhi, 
belonging to the groap spiro-bacteria of the natural order Schizo- 
fporers. This genns he has placed in the family of Oscillatoriacca?, 
of tbo claaa AlgiB, or seaweed. By means of tliis classification, we 
are able to seo daylight, as regards these forms of disease. Another 
eminent botanist. Dr. von Naegoli, faas classified micrococci under 
tlie name of sehizomi/cetes, and connected them with the great 
family of fnngi. There is mnch to favour this notion ; but the 
aerial nature of the fmctification of fungi, as opposed to the 
aqneouB forms under which the algie llonrisli, leatls me to conclude 
that the micrococci are algK rather than fnngi, especially in those 
forms of disease which are propagated by the agency of water. 

The spirilltB of relapsing fever are always present during the hot 
stage. They cease to bo visible after the teniperatare has fallen. 
They can be kept alive for a short time ont of the body, and there 
is evidence enough to show that tliey can propagate the disease. 
The contagiousness of the fever, the tendency to recur which its 
name indicates, and the coincidence of living organisms pathogno- 
monic of the disease, are clearly established. The number of tho 
organisms increases with the increase of temperature, and seems to 
point ont that tho rise has something to do with the vegetable 
growth, somewhat after the course which follows during the germi- 
nation of ordinary seeds. The rapidity with which the multipli- 
cation goes on in a congenial soil ; the fight which takes place 
between the natural order of things and the unnatural ; the effort 
to throw out the foreign material, all have their significanoe and 
find their analogy in all the class of onthetic diseases, from plague 
and cholera at cjne cud of the list., to a simple ague fit at the other. 
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Besides the fonr diseases I have mentioned, Bome observations 
hftru been made regarding the comnionicabilit; of diphtheria. 
Cryptooocci, or cacoxymcs, as I prefer to call them (to distinguish 
tltem from the microEjmes which are derived from healthy 
protoplasm}, are found in the diseased tissae, and are said to 
spread the complaintv Diphtheria has been propa^ted bj taking 
diphtheritic ezndation from a case, and inoenlating animals with 
it; a similar disease has then been set np. Similar processes conld 
not be indnced in the femily organiBm simply by pntreecent or 
decomposing matcriaL I>r. Sanderson doee not consider that this 
has been satisfactorily proved, bat others have thought the evidence 
birly sufficient. It woold be inexpedient, even if it were possible, 
to prove it conclusively. To inoculate a human being with matter 
from a diseased animal is an experiment which is not likely to be 
made, bnt the facta deposed to by Dr. Oertel of Mamch have their 

The certainty with which glanders can be propagated from. 
animals to human beings is well known, as also in the case of 
malignant pustule or " charbon." The alliance of the latter disease 
with carbuncle, and the connection which may be traced between it 
and diffuse cellnlar inflammation, erysipelas, and hospital gangrene, 
are alao well known &cte. Thus we bave connecting links with 
numerous diseases which are infectiooB, and which are propagated 
by morbid matter from man to animal and from animal to man. 
Bnt the operation is not limited to its effects upon animal life. 
Bnat, smut, and their allies among fungi, bring occasional ruin 
npon agriculture. The Peronospora ivfeatatti is likely to remove 
the potato h'om our list of common foods. Another form of the 
some bmily, the Botrijtis basnama, is the terror of the silkworm 
grower. The salmon fisheries have been seriously damaged by tho 
ravages of living vegetable organisms ; whilst, at this present time, 
tho vine grower is in Intense alann on account of the ravages of 
Thijlloxera vaslatrix. The aspect of the vegetable kingdom is some- 
times changed by parasites. The potato blight has an ordinary 
fructification, which is aerial, and can only be produced under 
special circumstancea. There must be an excess of carbonic acid 
in the atmosphere, something not very considerably above the fonr 
hundred parts in a million which naturally belong to it. There 
mnst also be an excess of moisture and an absence of sanlight. 
These adjuncts are reqnired for the rapid prod nc-ti on of the ordinary 
fructification of the peronospora. If a bright sun and a drying 
wind arise at the proper time, the loss of a particular crop may bo 
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averted. The ordinary fmctificatJoTi, and even tlie mjcelium or 
root-matber, are evanescent; Imt it is not so with another form of 
fmit, which ia fonnd among the dJhris of the damaged crop, and 
gometimee in the rotting tuber. The resting spoi-e continues to 
live ; it is enclosed in a material capable of resisting the action of 
heat and cold, of sunshine and of rain, and has even germinated 
after being in boiling ■water tor a short time. These spores 
probably exist in the soil, ready to spring ap into activity whenever 
the necessary meteorological conditions arise, and contiime long 
enough to allow of their germination. The genns Peronospora has 
El wide distribution, and it affects a large portion of the vegetable 
kingdom. How far it is possible from the protoplasm from which 
it springs, to change its character — say, from baasiana to infeslaus, 
according as it attaciies itself to the caterpillar or the potato-haulm 
— ia one of thosa probletns which some physiologists say to l>o 
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contrary to natnre, but which I consider to be v 
probability. One thing is certain, that the san 
equally alfect both classes of organic nature. It 
some that fungi only attach themselves to, and i 
upon, those plants which are only weakened by son 
would only be following the rule which I believe to apply to hnman 
beings ; but then the pai-asites themselves, by their irritating 
secretions, are able to induce a condition which allows them more 
play, and by producing debility enables them to take poHsession of 
their victim with greater rapidity. There is a second problem 
which requires solving; it is of great importance, viz., how far 
vegetable tissues which arc diseased by fnngons growth are capable 
of affecting the animals which feed upon them ; and again, how 
&r animals which have become afEected witli disease are able to 
Spread that or some other form oE disease, not only among their 
own species, but to other animals and to mi\n himself, if he feed 
upon their diseased Besh. 

I have mentioned the experiments which indicate the possibility 
of diphtheria being propagated from man to animals. Glanders 
can arise in both classos. Vaccinia is a disease conunon to both. 
There seems to be no difference between small-pox and sheep-pos. 
The transmission of tricluna from animal to man is undoubted, and 
the communication of tapeworm is not uncommon. Cases of 
malignant pustule are obtained by infection from animal to man. 
There are several other diseases which arise either from contact, or 
as a sequence to the consumption of diseased meat or bread ; and 
gangrene is not an uncommon result of the comiumption of spurred 
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rje in those digtricbs npon the Continent in which rye-bread \e 
used. The socsJa or epnr of ergot is a mass of fnngoos growth 
belonging to the class Clavicept, a genns of ascomycetona fnugi. 
Its conflumption is followed by a condition of the tissnee which 
produces gangrene. There are some cnriona facts connected wilh 
the froctification of this plant ; there is the production of a multi- 
tude of spermatia and so-called stjiospores, which have furtive 
movement in air; they are motionless in water, but they soon 
germinate and eoiit filaments, and are ready for action in congenial 
Boil. 

We cannot look npon the diseases of organic natnre with perfect 
complacency ; wo must not consider that they only afEect oar 
pocJicts, and not our health. Before English people can have that 
perfect health which is the birthright of every child bom into the 
world, it will be necessary to alter onr plans regarding the breeding 
of cattle, and the methods of housing and feeding them. Onr 
domestic animals fall an easy prey to every kind of epidemic Foi" 
all Sanitary law is, as a rale, ignored by the Fiu-mer. Knowing 
something of the customs of the coontry. I was not surprised when 
I heard an inspector from the Metriipolitau Meat Market declare 
upon oath, in Croydon Police Court, that 80 per cent, of the meat 
which was sent to the London market wits the subject of tobercnlar 
disease, and that, to exclude it From the market, would leave 
London without a meat supply. The fun) air in which animals are 
often kept, the foul water with which they are supplied, and the 
musty food which is given to them, to eat, easily accounts for the 
readiness with which they fall victims to every kind of malady. 
The deaths among cows during the calving process is very great, 
and is one of the reasons why meat continues dear. Such deaths 
ought not to occur at all. Wo cannot remove disease from our 
midst, or reduce our death-rate much below 17 in the 1000, until 
we can ensure a more healthy progeny among our domestic 
ftuimals. To do this, something more is neoosBary than to insist 
upon measures for the prevention of disease among men. 

I have mentioned the position that organiEms producing relapsing 
fever occupy in^the vegetable kingdom. The upirilla belongs to the 
cImb Algw. Professor Cohn has placed in the same class all the 
geims which give rise to epiJemio diseases among men. It has 
been proved that bacteria are not the actnal producers of these 
diseases ; Cohn places them, however, in the same list, under the 
name of microbaeteria, in a class by themselves. The micrococcus 
is grouped under tlic name of iq'liinrvbaelt-n'ii, and divided into three 
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oloBsea, VIZ. : 1. Thosa which give rise to colour like to tliat which 
causes "red bhow;" 2. Those which canse a certain claRs of fcr- 
luenta ; and 3. Those which produce pathologicftl changea in tho 
blood. I shonld alter this classificatioii itito micrococci and cacozymcs 
— the hannless and the hurtful forms. I must, however, refer you 
to the list for the iximplete classilication. 

The pecnliaritiea of fructiflcation which belong to tho OscUla- 
toriaccEe id which we have an evanescent and also a persistent form 
of germ, and with the evanescent an ertraordinary power of motion, 
by means of which they are enabled to insinuate themselves deeply 
into living tisanes (especially if those tissues are not normally 
healthy), is one of the wonders of their mission. Having found 
entrance within the portals of a living thing, they assert their 
individuality, and soon produce a new crop of similar material, 
provided there ia pabalnm suited to their requirements. This 
pabulam appears to be used-wp matter of different kinds. It may 
be that different forms of disease are produced from similar germs, 
according to the position tho germ attains to, or the food it has to 
assimilate ; just as the head of the t«nia becomes by transposition a 
hydatid cyst in the human liver, or gives rise to the staggers when 
it affects the brain of the sheep. It may be also that there are 
forms of vegetation induced by transplantation which can only be 
produced in that way ; just as tho common mushroom spore cannot 
germinate unless it has come into contact with the excreta of some 
domestic animals, so it may be possible tliat some of onr diseases 
can only arise by the introduction of a proper germ at a time when 
it can come into contact with some other agent which is as yet un- 
suspected of having anything to do with the process. The large 
class of gregarina which exist as parasites within tho bodies of 
animals from tho highest to the lowest forms, having vibrotile cilliie 
and capable of much active movement, multiplying with extreme 
rapidity, have functions which are not yet determined. It may bo 
that these parasites are powers in the equation x y c:=onthetic 
disease; some of them or their allies may be necessary to enable 
the particle z to increase and multiply, and may account for their 
fertility in one person who has been infected, whilst another escapes. 

This is not a far-fetched and chimerical idea, for Professor Dodel 
Port of Ziirich points out that the fructification of the polyfiphoiiia, 
tubtilata (one of the red sea-weeds of our coasts) is completed 
through the agency of the beautiful little vorticella. A ciliated 
infusorium occupies the same position in the process that the bee 
occupies in the fructification of tho willow catkin. But these arc 



points which botany has not yet determineil, and I must leave a very 
enticing aubject for more important and more practical work. 

1 will now go Ott to what I call the canons of Sanitary work. 
The basis npon which preventiye medicine stands as a science is 
that of the particulate nature of oontagia. It is the first canon law. 
We know that zymotic disease will not arise if the particle 2 is kept 
out of the process. Again, ( cannot increase and multiply nnlesa 
the material which has been naed up in supporting the Tunotiona of 
the higher forma of life be also present. There fti-e, therefore, two 
mjvnifeat dntit'S for tho Sanitary anthority to perform: First, to 
remove the pabnlain y, upon which a is able to increase and 
moltipjy, from its neighbourhood to man ; and also, so to alter ita 
character that it is no longer able to nourish s if the particle shonld 
be imported ; second, to prevent tho importation of e, or if it be ia 
our midst, so to alter Its nature that it cannot fructify. These 
daties can be performed if the laws which regulate the introduction 
and the growth of 3 are well understood and coniitei-acting agents 
regularly employed. There are two forms of germ, the evanescent 
and the persistent. Moasoros which uiay be successful against the 
former and may limit the spread of a present epidemio, will not 
necessarily prevent its recurrence in the future at the same place 
unless both kinds of germ are considered. 

There are several ways by means of which the natural order 
tchitoaporem may uiuke itself felt, viz., by the air, the water, the 
earth, or the food. The contamination of the air in the neighbour- 
hood of onr dwelling-houses both above and below the level of the 
gFonnd must be counteracted. This contamination is effected in 
two ways; 1. By the ordinary processes of decay which are always 
going ou in organic nature; and 2, By tho aggregation of living 
creatures. Both ^ive rise to excess of carbonic dioside ; without 
the latter, it ia probable that fungi could not flourish, but it ia 
animated nataLMj which introdaces m.yriadB of the germs of debased 
protoplasm which is food for 2 to flourish in. 

The higher the animal life is in the scale of creation, the more 
injurious is the excreta of such animals, and that of man most of all. 

The remedy for these evils is ventilation; anything whioh impedes 
it is contrary to Sanitary law. Moliini ia the second most important 
fact, and is the second lata of Sanitary work. Carreuts of air must 
be established to lessen the quantity of carbonic dioxide to some- 
thing less than four hundred and fifty parts in a million ; and by 
iutrodaciDg a fresh supply of osygen, the albuminoid matters wliich 



living creatures give oat maybe altered in their chemical characters, 
and by that means they will no longer give renewed life to i- 
Motion of both air and water is a principal law of Sunitaiy work. 
Air in motion is soon deprived of those organic matters which 
allow the growth of «, and the latter, as well as the food upon 
which it feeds, being very evanescent in its character, are soon 
changed into innocuous and even into useful matter. This was 
very forcibly impressed upon my notice in the year 1854, when I 
ventilated the soil-pipe of my own house by extending it upwards 
between the sewer and the trap ; my snoccasor in that Lonse took 
away the soil-pipe, and in a few weeks a death from typhoid fever 
occurred in that house. Stagnant-air in the house-drains of this 
town prjdnced more or less evil in almost every house in the place, 
until our local senators were convinced of the evil. It was in 
Croydon that the law for ventilating sewers was first put into 
operation by a local authority. But the local authority were then 
in advance of the intelligence of the people; and, although the 
command was issued, the work was not generally done nntil much 
more proof of its necessity waa afforded. Kow, the ventilation of 
the sewer and of the house-drain is required by the law of the land, 
but it is not nearly so general as it should be. Those openings into 
sewers were at first called stink-pipes, and were sometimes taken 
away because they gave evidence that the law of motion was not 
complied with. The fonl smell which came ont, showed that the 
newer waa a sewer of deposit, that it contained stagnant sewage ! 
and the neighbour, hke the ostrich of the desert, who when danger 
threatens hides its head, takes away the safety-valve and tries to 
Rmothcr up the evidence which the stink- pipe. gives out, and sends 
it into somebody's bouse, instead of insisting upon the removal of 
the fool sewage from the sewer. No smell will ever arise from a 
properly constructed sewer; and if there be such a smell, it is 
conclusive proof that there is a deposit either in that sower or io 
some other in close communication with it, or in the soil around 
it. No stagnation, either of air or of sewage, should be possible in 
any sewer. 

Assuming that sewers are necessities in a thickly- peopled neigh- 
bourhood, they must not be allowed to ventilate into houses ; and 
now a third lata comes into operation, viz., that it shall not be 
possible for air to pass directly from a sewer into any house until 
it has been diluted by pure air and has bad time to have its 
albuminoid matters oxidized. There mtul vol he aaij c<mmivri!catiim 
tHrcclIij hetwccii the sewer and the interior of the house. 



There is no oconsion for any departnre from this law, and it 
should never be allowed in practice. 

There is another danger which ariscB from aewers if they are 
not constructed o£ impervious materials ; brick sewers are open to 
great objection when they pass through pervions soil in close 
proiimity to houses. Unless they are very freely and efficiently 
ventilated, they contaminate the air of the subsoil of a town until 
it becomes a perfect hotbed of mischief. Thia is a frefiuent cause 
for the continuance of enthetic disease in districts in which the 
water-line rises and falls at distinct intervals. The way in which 
gascB travel long distances nnderground is sometimes shown by 
the disfance which coal-gas travels when a fractnre has token 
place in a gas main. Sewer-gases, wlijcb only form in badly 
conatvncted sewers, are jnst as penetrating. The prodncta of 
decomposition find their way through the bricks into the soil, and 
then into the fonndiitions of the honaes. There are some houses 
in this town which are built over sewers, and which must sooner 
or later be dangerous to the ocenpanta. The builders of Buch 
houses ought to be compelled to notify the fact to every incoming 
tenant. Ventilation sbonld be provided in every case in which a 
trap has been fixed, otherwise stagnation mnst arise. Thia ia 
another fundamental law. 

The next late is that emeage must be utiliied. It must be con- 
veyed as soon as it is formed away from the neighbonrhood of 
human beings, z ia found to flourish most Inxnriantly in aewage 
which ia about to undergo putrefaction, but in which putrefaction 
is not actually established. 

The safety, as far as it is safe, of the old-fashioned cesspool oot 
of doors arises from the fact that putrefaction is rapidly set np, 
and with it all danger from the multiplication of t is removed. 
This is also seen in the dissecting-room, or at post mortem examina- 
tions. There is much danger from dissect ion- wounds for a few 
days after a death ; but if a student cuts his finger whilst dissect- 
ing a body in which putrefaction is advancing there may be an 
ugly sore, but there will not be a poisoned wound. In the cess- 
pool, * may be indefinitely multiplied before putrefaction is 
©Btablished, and germs of mischief may find their way out of 
ocaspools into wells and water. courses, and may do much mischief. 
No Sanitary authority ought on any pretence to allow a cesspool 
to exist within its jnriadiction. 

If there bo no sewers, and I contend that they are not necessaries 
in a thinly-pi'Oplt.'d diiitrict, excreta should be reserved in some 
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utensil in contact with earth or some other deodorizer able to 
arrest the changes which otherwise ninet take place, and before the 
power of change can re-aseert itself the material ehonld bo taken 
away and ntilized in the ground. The pail system is far safer 
and far more economical for a village popnlation than a Byatem 
of aewers, and it is a BcrionB blander to introduce into einall places 
the works which thickly -peopled cities require ; but then the work 
of collection mnst be controlled by an efficient local authority. 
Sewage which has boon removed from the town by water-carriage 
must be applied at once to the land by means of surface -irrigation. 
This Bubject has been repeatedly mooted at Congreeses, and by 
inquiries made by Royal ComraisBioners and Committees of both 
Houses of Parliament, and the general conclusion which haa 
always been arrived at by unbiassed witnesses has been similar to 
that which was agreed to at the first Sanitary Congress ever held 
in this kingdom. In October 1806, the Leamington Sewage 
Congress, after a long discussion in a large assembly of scientific 
and practical men, agreed to the following resolution : " That the 
system of irrigation, when carried out in a scientific 
removes the difficulty which now arises from the present t 
plan of pollnting the rivers of England." A rider was added, 
which caused it to bo unanimously accepted, viz. : " But that thoi-e 
are circumstances in which other systems may be applicable." 
Thirteen years hare passed away since that time, and I am still 
more convinced than ever of the truth of the following conclusions: 

1. Sewers are necessities for crowded [Ktpnlutions. 

2. Having sewers, they are silent highways along which human 
excreta may be safely and efficiently removed by water-carriage. 

3. Sewer-gases and smells from decomposing sewage are not 
necessities of the system. 

4. If sewage be jndicionsly applied to land, the spread of enthetic 
disease by its means becomes an impossibib'ty. 

5. After a proper application by surface- irrigation, the effluent 
water may be safely discharged into the nearest water-course. 

6. The application of sowf^e to land must be condactcd on 
scientific principles ; otherwise failure, first financially, and then by 
prodncing nuisance, will arise. 

7. A local board is the worst possible body to have the manage- 
ment of a aewage-fanii. The management requires an intimato 
Bcqnnintance with several sciences, with ftgricnltare, with sale and 
barter, and an immediate personal command of capital : without 
these powers it cannot become a financial success. The manager 
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of a Bewa^-ffirm miifit be an Botoerat and not be liable to those 
ftltacks whiuh are certain to be the lot of active members in a 
popnlarty elected local board. The Croydon Local Board, with 
the beat intentions, will have to reap the harvest whioh is sure t« 
follow from the farm having too many masters ; and the ratepaj-ers 
of the parish who did not know when they were well off, and who 
are primarily responsible, will have to pay the ultimate cost. 

The eighth conclusion at which I have arrived, is that a local 
anthority, in providing for the ntilization of sewage by irrigation, 
mnst be prepared to pay the difference in value between the price 
of the land and ita ordinaiy agricultural worth. One penny in the 
pound on each rate, or at the moat threepence for the year, ought 
to be amply sufficient for this pTirpoae, as well as for the payment 
of interest on money sank in unexhausted improvements. The 
Beddington farm, which baa now been in operation more or less for 
twenty years, costs more than this ; but if the farm had to bo 
formed now, the experience which has been gained (if it were 
available, and if members of a local board could condescend to 
think that anybody else knew what was wanted better than them- 
selves), would enable the board to carry out the work at a moch 
less cost. I say if that esperienee were available; bat, nn- 
fortunately, local self-government tends to scatter eiperionco to the 
winds. Those works, upon which considerable sums of money have 
been sunk in as yet unexhausted improvements, are not followed 
np, because present managers do not know anything about them. 

The ninth conclusion to which I have come is, that althongh 
sewage should be conveyed to the soil as rapidly as possible, rainfaU 
ahould go to river. It is a wrong thing to conduct rainfall into 
sewers, as by this means a sewage-farm is swamped with un- 
necessary water, Not that atorm-wato r from the streets of London 
should be sent into tho Thames, or the washings of thickly- peopled 
cities at once into the water-way, but ordinary surface-water should 
be strictly excluded, and when possible, the rain-water from house 
roofs sfaoald go to tbe water-con rsea. This is a good reason for 
excluding sewers from thinly-peopled districts; ordinary sewertf will 
only drain tho subsoil, empty the water- courses, and dry np tho 
fimallor sources of our rivers, and produce as much evil in tbe sub- 
Boil as cesspools now do. They are serious blunders too — often 
perpetrated for the personal benefit of private individuals. 

The sixth great law of Sanitary work is for sewer and water 
services to be decidedly separated, so that no interchange of either 
liquid or gases should be possible. It was shown not long since, 
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that jnst where a water-pipe passed over a sewer, there the pipe wna 
defective, and as a conseqnence & serious epidemic arose. Sewage 
BOOH decomptises iron ; and if water-pipes be allowed to lie in 
aewers, and to occupy portions of cesspits on the roadside, or to be 
in com muni cat ion at those points at which water is delivered into a 
house and slops and sewage removed, there can be no real Hafetv for 
the people, T am sometimes astounded when I hear men who pat 
themselves forward as Sanitarf anthoritiea atterly ignore this 
fundamental law. 

The seventh Liw is that the itidividxal home is the unity of 
Sanitary work, that it is in each house, and it is with each indrvidual 
that the first action mast be taken to diminish the power of s to 
prow and produce its kind, whilst should s be introduced, it is the 
individiial etve which is the unit of repression. Bat all these canon 
laws have their foundation njjon the particulate nature of contagia, 
and it is by bearing this one fact in mind that Sanitary work can 
produce suffi-cicnt fruit to be saccessful. 

Alfked Carpkstir, m.d. Loud., 
President of SecHmi, 



On Certain Points with reference to Drinlting-Water. 

Mdch controversy has taken place with reference to the subject 
of drinking-water, and indeed we may say that no part of the wide 
field of Hygiene baa formed more frequently the battle-ground of 
the partizans of different theories. Many things have contributed 
to tiiis : ft too great tendency to generalisation from insufficient 
data ; a too great dependence upon the dogmatic opinions from 
time to time enunciated ; — a tendency to misrepresent the views 
of opponents, &c. All those things retard true progress and are 
apt to bring hy^enemore or less into discredit. Thns it is asserted 
by some who are opposed to the so-called " water theory" of disease, 
that its supporters insist that this is the only means of propagation, 
I need hardly point out that this is erroneous, for 1 am not aware 
that this has ever been insisted upon fay any one whose opinion 
has carried any weight with it. Another accusation is this : tliat, 
by demanding the presence of a germ or maieriet imirbi ui water, na 
a fine qiid non for the production of a specific disorder, the science 
of hygiene is actually retarded and attention drawn away from the 
necessity of having pure water at all times. Here again is, I think, 
a mis-statement of the case, for no one baa advocated the use of 
impure water (if we except the address of the late Sir Wilham 
Ferguson, which was an instance of aa eminent man stepping out 
of his way to treat a subject which he had not sufficiently con- 
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sidered). But, OQ the other hand, we have been obii^d to admit 
that in Bome, perhaps indeed many, instances, water nndoubtedly 
impure has been consumed for h length o( time, without positive 
disease being directly traceable to it. Still that is no reason why 
impure water shonld be nsed, and none are likely to recommend it. 
For we are all ready to admit, to some extent at least, two points, 
via. — 1. An impore water is probably more likely to form a fcivour- 
abls nidns for disease-poison, whatever that may be, than a pnro 
one ; and 2. It is, at least, not nnlikely that the prolonged use of 
an impnre water renders an individual more open to attacks of 
disease, fib onld he bo eiposed to them. But there is also another 
side to the question : there exist cases, where the evidence seems 
fairly convincing, that disease has been propagated by means of 
water which onr present means of examination fail to detect the 
impurity of. But in this there is nothing contradictory, for assum- 
ing for a moment the verisimilitude of the germ theory, we 
recogniee the extraordinary minuteness of some of the bacteroid 
points, which tax the powers of our best microscopeB to recognize 
them. Should these organisms be propagated by means of conidia, 
how much more minute must they bo ! And if, as has been sug- 
gested by Mr. Sorby, we have already reached the greatest power 
of penetration by means of lenses, it is quite couceivable that wo 
may never see a germ, even supposing it positively exists. It will 
also be evident that, if microscopic investigation fail to reveal its 
existence, still less can we hope much from chemistry in this 



direction. 

It mnst not, however, b 
look upon either chemical o 



e understood from these remarks that I 
r microBoopical research in this direction 
as valueless ; on the contrary, I think they are of very considerable 
value, but the value has, in my opinion, been both overrated and 
underrated. Thus, it has been overrated when chemists have pro- 
posed to lay down certain hard-and-fast lines as to the quantity of 
constituents to be considered as admissible ; whilst it has been 
underrated by those who, disgnst«d and discouraged by an over- 
weening dogmatism, have given up chemistry and the microscope 
in despair. What, then, is the position that the examination of 
water occupies at the present time P First, with reference to the 
chemical question. The most important is undoubtedly the quan- 
tity and nature of the organic matter, and any condition of the 
water that may influence its changes or action. Various phms for 
its estimation have been adopted, but I purpose to direct attention 
only to the so-called albuminoid ammonia method, and to the use of 
the permanganate of potassium. Those two are the easiest of appli- 
cation on tuo whole, and if intelligently applied they give intor- 
mation of some value. The former plan has been extensively used 
in this country, the latter being more commonly employed abroad. 
Following the limits laid down by Professor Wankljn, it has been 
customary to adopt 0.08 of a part per million as the limit of albu- 
minoid ammonia in a first-class drinking water, any waters going 
beyond 0.10 being considered as dirty waters. Indeed, Mr. Wanklyn 
goea eo far as to look suspiciously upon a water with more than 
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0.05, if ihere ia a notable amoant of free or saline ammotiia. In a 
good many instances this rale has been applied with some rigour, 
and water has been condemned unhesitatingly when judged bj it. 
Bnt it IB obvions that this method tells ns little or nothing of the 
nature of the organic matter, and, chiefly, whether it be vegetable 
or animal. When the albuminoid ammonia is well marked and we 
have at the same time a good deal of free ammonia, the conclusion 
usually dravu is that the contamination is animal ; on the other 
hand, in the absence of the free ammonia, it is assumed to be 
vegetable ; and the question is still farther modified bj the presence 
or absence of chlorine. But, supposing we do assume that the 
organic matter is vegetable, is this snffieient ? By no means ; in 
some coses vegetable matter has been shown to be at least probably 
hortful, in the way of inducing diavrhoia, &c. ; but in others a 
considerable quantity may eKist without any liarm resulting. This 
is especially the case with peat-icaterK, which contain a large amount 
of albuminoid ammonia, and would be condemned by somu chemists 
on that account. If we did so, however, we should have to con- 
demn a large part of the water-supply in Ireland, and, in my 
opinion, very unreasonably. For instance, a number of samples 
from that country have come from time to time into my hands, 
with reference to the water supply for the troops ; but where I was 
satisfied that the organic matter was of peaty origin, I have not 
condemned the wat«r, even although the albuminoid ammonia was 
large. Thus : a sample from the water-works supply at Waterford 
yielded no free ammonia, but 0.28 of albuminoid : samples of the 
Vartry supply from Dublin Barracks yielded 0.132 and 0.156 of 
albaminoid without aay free ammonia. I am afraid some chemists 
would have condemned those samples, but feeling satisfied that it 
was vegetable matter, I did not feel myself justified in doing more 
than pointing oat that the filtration at the Company's works was 
imperfect, as indicated by the somewhat nnmerous organisms shown 
by the microscope. Again, with reference to the permanganate 
test; this wo generally use at Netley with snlphoric acid and heat, 
reckoning the results as bo much oiygen required for the destruction 
of the organic osidizable matter, taking care to separate this from 
the nitrous acid. Aa a limit, 1.0 milligramme per litre may be laid 
down as a general guide, bnt much latitude must bo allowed : thus 
the peat-waters above aUnded to yielded from 1.14 in the Vartry to 
3.0 in the Waterford supply. Sncb a quantity wonld be very 
objectionaiile with animal imparity, bat is probably innocuous with 
vegetable. 

It may thei'efore be stated as a general principle, roughly 
applicable, that, if we can be fairly assui'ed that the impurity in a 
sample of drinking-water is vegetable, the limits usually laid dovs-n 
may be oonaidembiy esceeded without it being incumbent on aa to 
condemn the water. But now comes a second question. Is this 
true of all vegetable matter ? We may take it as generally true of 
peat or moorland waters, bat under some circumstances it nuiy not 
be true. It would, for instance, not be true in the case of con- 
taminations from marshes of a malarious chamcter, where I should 
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be inclined to make tbe limitation decidedly narrow; or ia con- 
taminatioQ with vegetable matter from matarioas districts, such aa 
is reported by Dr. Smart in the Rocky Mottntains country, or where 
poisonous planta aboand, &c. In the case of the Leek workhoQse, 
Professor Wanklyn believed djarrhceu to have been caused by 
vegetable contamination ; thie may have been the case, bat tha 
evidence seem 8 inconclusive. 

The next point of importance is the significance of free ammonia, 
or saline ammonia, as it ia sometimes caUed. Here the limit haa 
been put very low, only 0'02 parts per million. When present along 
with albuminoid ammonia, but without much chlorine, it is taken to 
show contamination with sewer-gas as probable ; with a marked 
amount of chlorine and albuminoid ammonia, contamination with 
sewage ; with little or no albuminoid ammonia, bat with a good 
deal of chlorine, contamination with nrine ; with neither albuminoid 
ammonia nor chlorine, vegetable, perhaps marsh, contamination. 
Even assnming that those inferences are correct, it is obvionB that 
two or more of the conditions might co-exist and so interfere with 
the diagnosis. But is it certain uiat they are correct P Not in all, 
I think, particularly where nriaous contamination is asserted of 
waters containing much free ammonia and chlorides, but without 
albuminoid ammonia. These characters are met with not nn- 
ft^quently In deep well-waters — Artesian wells, in fact, where recent 
contamination cannot be urged. Thus the well in Trafalgar Square 
yields (per million) about 0*85 of free ammonia and 165'5 of 
chlorine (^ 11'516 grains per gallon) ; and its analysis, I believe, 
at firit caused Professor Frankland to have suspicions of sewage 
contamination. But other wells are found to yield similar results. 
Thus ; two samples from deep wells (about 240 ft.) at Parkhurst 
yielded, respectively, 0924 and 0936 parts per million of free 
ammonia — no albuminoid ammonia in one case, and only a trace in 
the other, and from four to five grains of chlorine per gallon. Con- 
tamination is hardly to be thought of. But perhaps one of the most 
onrions is the instance of the Spithead Fort^. From a well sunk in 
the ootermost one, at a distance of at lesst two miles from land, a 
sample was Bent to me : it contained 0'54'26 per million of free 
ammonia, no albnminoid, and about 3'9 (grains per gallon) of 
chlorine. Contamination hero ia out of the qnestinn. Bat where 
does this free ammonia come from F It is not poBRible to say 
positively, but ia all likelihood from some organic matter which has 
nndergone conversion into ammonia, bat has not pasned into the 
farther stage of nitrio acid. The experiments of nchliessing and 
Mnnz, and of Warington, have confirmed the suggestion of Pasteur, 
that nitrification is a fermeatative process, requiring a peculiar 
organized ferment for its operation, — the addition of sabstancea 
known to be fatal, or at least obstructive, to low forms of life being 
efficacious in arresting the process. In the samples in question, 
eapecially in that from Spithead, there was no sign of animal or 
vegetable life on microscopic examination, and we may therefore 
conclude that the persistence of the nitrogen in the form of 
ammonia was due to the absence of the ferment necessary to 
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complete tlte process of nitrifica^on. This seems to mc the mnut 
probable explanation of the apparent rontammation of deep-Tt^olt 
waters, which has been a source of puzzle to a good many people. 

The above remarks tend to show that, in addition to the mere 
cbemical knowledge of the constituenta, information as to the 
Boarcc, its nature and surronndings, and in fact as mach as we can 
possibly get abont tbe water, are necessary to form a correct 
judgment. At the same time, tbe laying down of certain limitations 
fts to quantities is useful as a foundation to work upon, and this may 
be seen by a reference to tbe table, which shows the mean of 223 
Bamples analyzed and reported upon at Netley. Of those fifty-four 
wore pronouDCed to be " fit for use," that is, no cicessive impurity 
could be detected chemically ; 103 were pronounced " usable," or 
" required filtration ;" and sixty-six were positively condemned. 
It will be seen that the class of " fit " lies well within the limits 
laid down with reference to organic constituents, and that there is 
B progressive increase in the two other classes. Even in the 
chlorine this is also obeerrable. 

Tahle of the Average A)itoimla nf Constituents tn Drink ivg-Waler 
aoeording to Clam. Mean of 223 tampla. 
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Let ns now say a word with reference to the mineral constituents. 
Here we find grounds for difference of opinion also, and it is much 
to be desired that some uniformity should bo arrived at. At present 
we have the unedifj'ing spectacle of one analyst declaring ft water 
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fit for drinking, and another condemning it. A controversy of this 
kind ia going on at this moment between two eminent chemists in 
London. It may be difBcalt to lay down any fixed role, but some- 
thing might. I think, be arrived at that would remove this dis- 
crepancy. Within some !imits a difference of opinion in likely 
to exiet, but sarely a vid media conld be found here more easily 
than in the case of organic impurity. Some think ii water of 
a certain hardness necessary, and condemn too soft water ; othera 
hold a directly opposite opinion. Some even recommend the addition 
oT salt to water; others are inclined to condemn water with even a 
moderate quantity of salt. In one cnse the sample is condemned by 
one chemist as unfit for washing, but allowed to be fit for drinking ; 
whilst another condemns it for both pnrposes. I have myself a 
email experience in this direction. A series of samples lately 
Hobmitted to me I felt obliged to condemn as an ordinaiy water- 
supply, on account of the large araoant of mineral constituents, such 
as more than 140 grains per gallon of solids, of which at least 
85 were chlorides and 10 were magnesia : fixed hardness 49 
degrees of Clark's scale. Of this water I said that it might be 
used in case of great emergency, but that as an ordinary water- 
supply it was very unadvisable, especially in the case of children or 
the sick, iu whom it would be apt to produce diarrhisa and perhaps 
aggravate other diseases. It was also, I reported, unfit for washing 
purposes on account of its hardness. I may mention that the sonrce 
of the water was near the sea and that it was free from organic 
impurity. A sample was sent to an eminent analyst in London, 
whose analysis i^reed in the main with my own ; but the conclu- 
sion he di«w was that it was a good water fit for all domestio 
purposes. Now, what is the public to think of those discrepancies P 
la it likely that confidence wi!l be placed in analysis, or is it a 
wonder that people ahonld declare that chemists — wat^r-analyats 
especially — and their work require rehabilitation P 

On the other hand, difficulties arise, which analysts have to 
contend with, in ways that are but little appreciated by the public. 
For instjince, I have had samples of rain-water sent to me, which 
proved full of varioos Idnda of impurity ; but I have had some 
difficnlty in getting it admitted that such a thing was possible. 
"But it's rain-water ! " people say : very true, but still it is impure. 
We might further answer, that for the matter of that, all water ia 
raiu-waler, but the preservation of ite purity is a question of collec- 
tion and storage, whether these be done by nature or by man. 
Of the cases of contamination that have come within my observa- 
tion the following are a few ; by spray from the sea, by soaking 
&om salt marshes into the collecting tanks, by smoke products and 
bouse refuse, by taking up caustic lime from the cement of tanks, 
by pigeon-droppings from house roofs, &c. Theae aro only some, 
and not the most dangerous, sources of impurity. Another source 
of difficulty is carelessness in collection of the samples. A case 
illustrating this recently occurred to me. Samples from the top 
and from the bottom of a well were sent for examination, two 
bottles of each. Tbc bottom sample and one of the bottles of 
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the top Bomple were Fairly good, bat the Becond bottle oE the top 
sample was dirty and offensive, the aediment apparently coneisting 
entirely of Bitty matter. I reported that the two Bamplen seemed 
from the same source by the mineral analjsiB, but that proliably 
something had got into the one in qnestion at the time of collection, 
aesnming the bottle to hare been clean. On inqniry it tnrnod oat 
that to obtain the sample a man had to be sent down the well with 
a candle, the tallow of which had quietly dro|]ped into the wt'll and 
been carefully bottled off with the sample ! Still another difficulty 
arises from want of care as regards cleanliness of the vessels in 
which the samples are sent. I have hud some sent in old pickle- 
jars, castor-oil bottlea, turpentine bottles, phyaic bottles of all sorts, 
with corks of a very Eincient and fish-like smell. To analyze such 
samples is simply a waste of time. 

The best of all examinations is that which is made by the analyst 
on the spot itself, at the very source of supply. If that be impossible, 
then the most serupnlons care should be taken about the collecting 
of the sample and its transmission in clean glass- stoppered bottles, 
with every detail of information that can possibly Iw furnished. 

I should have wished to eay a few words about the microscopic 
examination of water, but my paper ha« reached the prescribed 
limits, and I will therefore merely urge the importance of not 
neglecting this branch of the inqniry. It may be said that it has 
not as yet done much for us — still it does furnish ns with some 
information ; and if we desire more, it ia only by persistent observa- 
tion and carefully noting what we see and the circumstances under 
which the object^ are seen, that we are likely to extend our know- 
ledge in this direction. 

Francis S. B. FEANgois dk CHAUMOhT, m.d., f.b b. 



Interpretation of Water Analysis for Drinking 
Purposes. 

Dr. Swktk to some extent travelled over the same ground as 
Professor F. de Chanmont. The earlier portion of his paper was 
occnpied with an account of the difl'erent processes employed for 
the determination of organic matter in water, and a discussion as 
to the value or advisability of each in a Sanitary point of view. 
He then proceeds as follows :— 

" Now having gained these chemical data, will they be sufficient 
without further observation or knowledge of the source of sapply to 
enable ua to give a reliable report ? I may answer, Yes, in bad waters, 
for there the data will be in excess, and there can be no reasonable 
doobt in our minds ; but without more general information many 
polluted waters may be passed over, and apparently bad waters 
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Hytfiene, allows 30 grainB ; whilst Mr. Wanklyn does not condemn 
a water in wUcli the solids do not exceed 40 grains in the gallon. 
Now, in the first Table, there are verj few waters ont of 232 Bamples 
that give as low an amonnt of solid as even 40 grains per gallon ; 
there are waters of eurface wells in the new red sandstone con- 
taining freqnently lai^e amounts of lime salts, especially of snlphate 
of lime, and chlorides in eiceaa. Were they to be condemned for this 
fault only, whore slioald the inhabitants obtain their water from ? 
I certainly do not think such waters of a high class of wholesome- 
I Bess; they are very hard, but independently of this, some are 
largely polluted with organic matter, in consequence of which, most 
of these wells are now closed and a town supply of good water 
snbstituted. In Leamington nearly all these wells are closed, and 
a deep Artesian woll substituted ; the same may be said of Coventry. 
In the urban district of Droitwich,a new supply from a pebble drift 
under the marls, giving a water of a high degree of purity, has 
just been opened. 

The chlorine has frequently been supposed to be indicative f^ se 
of sewage contami nation, but in the Erst Table the chlorine is for 
the most part excessively high, and yet 65 of these waters are 
ancontaminated; The new red sandstene being a salt-bearing 
Btratam, on the other hand, in the second Table, some of the waters 
not exceeding 2'5 grs. of chlorine to the gallon, have been directly 
pollated with typhoid excreta. The ammonia, especially alba- 
minoid, will also be found to present much the same results. 
Mr. Wanklyn states that water from 'OS-'IO of albuminoid 
ammonia in the million parta is a safe water, from "10 npwards 
dirty and suspicious, but the water should be absolntely condemned 
if it reaches "15. I agree with the latter sentence, but the safe 
waters I think are often open to grave snspicion. The second Table 
is drawn up te show that no hard-and-fast line can be entirely 
depended on in interpreting the Sanitary value of the amount of 
albuminoid animonia. I have, in various counties, contrasted the 
amount of albuminoid ammonia which has appeared te me to be 
normal with that obtained fi-om a water which I have reported as 
polluted. In Worcestershire and Warwickshire I have taken wells 
in which, althongh there is undoubted pollution, do illness has 
resulted from the use of the water ; whereas in Radnorshire, 
Lancashire, and Pembrokeshire I have contrasted the normal water 
-with that of a well which has been the direct cause of an outbreak 
of typhoid ; that in Rjidnorshire, remarkable as a well apparently 
removed from all sources of pollution, was evidently the cause of a 
severe and fatal outbreak of typhoid, inspection showed it was 
contaminated by the overflow of a brook during flood, into which, 
at two miles' distance, typhoid excreta had been freely thrown. 
Now, in these three examples the albuminoid ammonia was only 
'10, "08, '09 ; BO that at the most they would only have been 
considered suspicious, and most probably been reported wholesome. 
This was certainly the case in the Pembrokeshire well, which in 
three analyses was reported to be a good water. All these analyses 
have been made of wells I have personally inspected, and seen the 
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sonrca of poUntion. By contrasting the analytical resnlt with the 
normal water, the extra amoant of albnmiiioid ia mach the same aa 
in the cases altndeii to in Warwickshire and Worcestershire. 
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The two former wells being in porona strata, the three latter in 
a hard impermeable etone. I think these examples will show the 
value of actnal inspection of the water, or at any rate of reliable 
information as to its enrTOnndings, and of obtaining, if possible, a 
knowledge of the normal condition of the water of the district. The 
free ammonia also must not always be referred to sewage. In the 
mineral springs of Radnorshire and Brecon I have found a large 
quantity of free ammonia aoder snrroundings that preclude any 
BUspicion of contamination. The fact ia, that this ammonia occnra 
from volcanic action, the mineral springs arising from the contact 
of trap rocks with the slate and the decomposition of sedimentary 
deposits. 

Deep wells also contain nitrates, especial!^ in the chalk where 
tlie previons sewage contamination is certainly prehistoric. Tho 
moist combnstion process also gives us cnrions information at 
tunes. I recently examined a well-water which gave as much as 
72'5 milligrammes of oxygen to oxidize the organic matter in a litre ; 
this water was polluted as well with nitrogenous matter ; this great 
amonnt on inspection of the well proved due to the decay of an old 
wooden pump in the well — ordinary polluted waters requiring from 
5 to 7 parts per million of oxygen. Another water under similar 
circumstances required 62i> of oxygen to tho litre. 

I think the knowledge of the smronndings of a water so impor- 
tant that in my own district I have supplied tho inspectors with 
the following label, taken from a form prepared by Dr. Cornelius 
Fox: — 

Dboitwich Rl'eul Sanitaut District. 
Sample for Analysis. 

Date of Collection 

Sonroe 

Depth of well .... 

Nature of soil .... 

Distance froni nearest source of 
pollution ..... 

Why complained of 
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Many people think that by irithholduig information they will 
get what they call an independent opinion. Thia is qoite right in 
the aaalyBia of adulteration of food, bat with water the more 
information given to the analyst the more reliable will be the 
opinion given. 

Time does not allow me lo touch upon the microscopical appear- 
ance of the deposit. The value of this mnst be apparent to everyone ; 
but it is not easy to give all the information we may wish in the 
short space of twenty minutes the Congress allow for a paper. I 
have endeavoured to avoid partizanahip and to give every analyst 
his f wir due — I only trust that in my desire to bo as concise as 
possible, I have made the matter sufficiently clear to yon. 

Horace Swete, m.d. (c-B-a. Caub.). 

Professor Wanklts eipreeaed his satisfaction with the papers, 
and entered into some scientific details. He congratulated Dr. 
Swet« on the results he had obtained. He said the objection raised 
to his process, that it did not acoount for all the nitrogen, was based 
upon a misconception. He then explained what changes took 
plaoe. 

Dr. Strosq mentioned that at a public institution with which ho 
was connected an outbreak of diarrhcea occurred, and it was very 
difficult to trace it to its source. Evcntnally, however, he found 
there were some wells which had been used to collect the rain-water 
&om the roofs. He therefore had the wells cleaned out, and ordered 
that the water should bo used only for washing purposes. Well, 
later on diarrhtea broke out again, and he found that one old gentle- 
man had persisted in drinking the water because he said it made 
the bust tea. As the only method of getting rid of tho danger, he 
(Dr. Strong) had now ordered the wells to be filled. 

A Mkmdeb of Congress — Did tho old gentleman who drank the 
water have the diarrhcea ? 

Dr. Strong — Tes. 

The MeHdeb — Was he the only one P 

Dr. Strong —No. I found others had drunk tho water besides 
him, but he was a particularly obstinate old man, and would pro- 
bably have preferred to have the diarrhoea, to giving up his good 

Dr. Tathah (Salford) asked if any evils had been traced to the 
use of neglected filters. 

Dr. Jacob (Redhill) make some remarks on a recent outbreak of 
typhoid, caused by water supplied by the Caterham Water Com- 
pany. 

After some remarks from other gentlemen, 

Dr. Carpenter said that as long as a water supply was pro- 
nounced pure by the chemist and microscopist, those who had that 
supply might drink it safe from the cliance of prodncing disease in 
their system as an epidemic. He was not speaking of cases now 
arising now and then, becaoao he believed a very few of the disease- 
producing particles would induce disease if swallowed by persons 
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snaceptible of it, bat if there were sufficient particlsa to pnxlace an 
epidemic the chemist was certain to discover it. 

Professor Db CHAUMONr, in the course of his reply, said he had 
certainly known bad results to follow from the use of neglected 
filters. The charcoal became clogged with organic matter and after 
a time turned oat to be a source of injury instead of benefit. In 
bis opinion filters unless frequently cleansed did more harm than 
good. 

Dr. SwETG, in hiB reply, said there was no simple popalar test of 
water which he could recommend. He believed, however, that the 
difference between animal and vegetable pollution could be detected 
so freely as to suggest fuller esaoiination. The only safe plan was 
to have a complete chemical analysis. 



Preventable Mortality. The Mortality from Alcohol. 

Till about two years ago I laboured ander the impreaaion that 
the statement, that 60,000 victims to intemperance died every year 
in the United Kingdom, was a wild and nawarrantable exaggera- 
tion. But on applying my own medical experience with that of 
several medical friends, to the total number of practitioners in three 
kingdoms, I was most relnnctaotly forced to confess that by no 
reasonable reckoning could I estimate onr annual mortality trom 
intemperance in alcobol at less than 120,000 souls, of whom 40,500 
snccnmb through their own personal indulgence, and 79,500 
throngh poverty, disease, accident, or violence springing from the 
indnlgencc of others. Thia estimate has been widely and fully 
criticized all over the country, but ite accuracy baa not yet, I 
regret to say, been questioned ; many high authorities euch sa 
Dr. Hardwicke, Coroner for Central Jliddlesex, and many well- 
known Medical Officers of Health having pronounced it " ostremely 
moderate" and " far under the truth." 

This computation was based on the number of medical men in 
practice being assumed to be 16,000 ; but, from an undertaking 
recently completed, I find that the actual number is a little more 
than 18,000. The same ratio as before applied to 18,000, the tme 
nuDiber, instead of 16,000, tbe supposed number, would give an 
annual mortality of 134,41)9. of which 45,5(32 would die from per- 
sonal intemperance, and 89,437 from the consequences of intemper- 
ance of others. 

The calcalations of Dr. Thomas Morton point to a mortality of 
folly 60,000, whilst the lato Dr. Lankester estimated the deaths due 
to excess in driuk as 67,000 in 1877. My own practice during the 
last twelve months indicates (with every possible deduction) a 
mortality of 57,600. 
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The atmnal rate of mortality per 1000 between the a,geB of twenty- 
five and Biitj-five among clergymen is 11"7, while among publicans, 
beer-sellera, and wine and spirit merchants, it ia 2^'6i. 

It may bo object«d by tboae onacqaainted with the facts that, in 
the Registrar- General's Fortieth Report, only 1146 persons appear 
as having died from alcohol in 1877 in England and Wales. All 
who are familiar with the subject know that the Registration 
BflturuB are no criterion whatever of the prevalence of ilriinkenness 
as a prime factor in the causation of death. In the present certi- 
ficates of death medical practitioners are called npon only to stat« 
the disease from which death occurs, and are not asked what has 
caused the disease. Of the many members of the profession whom 
I know, not one ever hints at alcohol in tbe death certificate, unless 
in those cases in which the name of the fatal disease, such as 
delirinm tremens, in itself is an evidence of the operation of this 
narcotic poison. Our death certificates are not at present liable to 
publicity, and the proclamation to the sorrowing survivors and to 
an inquisitive public of the secret drunkenness of some loved and 
respected deceased, would but ruthlessly harrow the feelings of the 
former and pander to the idle curiosity of the latter. Were, 
however, all deaths certified by some medical expert, independent of 
private practice altogether, or were the history of the origin of the 
disease that has cut short the life treated as a confidential report 
for purposes of Public Health, we should arrive at a much closer 
approximation to the actual causes of preventable mortality than 
we have any possibility of doing at present. 

So much for the mortality from the intemperance of the slain by 
alcohol. But the preventable mortality from drinking embraces a 
much wider range. For every one whose life is shortened by bis 
own immoderate indulgence in drink, probably at least two innocent 
lives are sacrificed. 

Children are killed by suffocation through the drunkenness of 
their parents ; both mothers and infants die for want of proper 
BBstenancc and decent clothing and shelter on account of the head 
of the family wasting his money in drink j and numurons violent 
deaths are due to drunkenness. Mr. Payne, the coroner, remarks 
that " if it were not for the drink, the sen-ices of a coroner's jury 
would be but seldom required." 

The influence of alcoholic indulgence in the death-rate was well 
illnstrated in the city of Glasgow towards the end of the first 
quarter of the present century. In 1821 the number of deaths, 
from Cleland's Tables, was 366G and in 1822 waa 361)0 ; but in 1823, 
when the reduced duties on distilled spirits began to operate, the 
mortality rose to 4627, and in 1824 to 4670. 

The sway exercised by alcohol on the rate of mortality is clearly 
shown in the following Table extntcted from the Fortieth Report 
of the Registrar- General. 
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Metm Annnal Rate of Mortality in Englaiiil from each Class of 
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From this Table it will be scon that in every Class save one the 
mortality has steadily and remarkably dimitiiahed ; but in 
Class III the mortality has, np till the year 1876, as steadily and 
markedly increased. In this Clasa the principal increase has been 
in deaths from dieeasea of the brain and nervous system, of the 
organs of circulation, of tho rospii-atory organs, of the liver, and of 
the kidneys. These aro precisely tne organs most apt to be 
seriously affected by excess in alcohol ; and it is a significant fact 
that since the diminished consnmptioa of intoxicants, from the 
combined influence of the pressure of bard times and the rapid 
spread of temperance principles, beginning with the year 1876, 
there has been a decrease each year in Class III. 

I prefer to limit the present inquiry to the influence of the 
excessive use of alcoholics on the mortality, inasmuch as this is a 
department of'the investigation in which we can all work. This 
paper has reference, then, to deaths from immoderate drinking 

la there any possibility of arriving at the tmth, and if so, what 
is the most accurate method of inquiry P We can never hope to 
trace out the whole deaths occasioned by alcoholic excess, as secret 
inebriates almost invariably conceal and deny their besetting sin, 
and the period of medical attendance is often too brief for the 
detection of the tmth. But there is no reason why we should not bo 
able to come at the greater part of the actual mortality. We 
who have hitherto essayed to methodically investigate this impor- 
tant qnestion are too few (bat two attempts having as yet been 
made on a scientific bjxsis), to warrant the application of the results 
of our inquiries to the entire deatb-rolj of the country ; but if 500 
medical men in active practice, in different parts of the kingdom, 
Bome in city some in country practice, were to keep an accurate 
record of the causes of all deaths occurring in their practices for a 
specified period of twelve months, the ratio so obtained might bo 
applied both to the total number of deaths and to the total number 
of medical practitioners. 
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Let the true fatality from alcohol be what it ma;, it is wholly 
nnnecessary. The use of infcoiicating liquors, as beverages, ib 
in dispensable neither to ear eaiatence nor to our happiness. Wo 
are sarely ever opca to aofficient and anavoidable dangers to i>er- 
Hons and to life, without cherishing at our domestio hearthfi and 
honouring in our most sacred festivals so poisonous and deadly an 
article, xnanufaetnred by human ingenuity, at the expense of the 
destmctioiL of enormous quantities of the food supply so essential 
to the preserration of the Public Health. The euHg-htenment of 
the public miud oa the fearful amount of preventable disease and 
death wrooght by the ravages of alcohol is an appropriate mission 
for a Sanitary Congress, and will greatly aid in arousing that 
popular sentiment which alone can cDectually stamp out this easily 
preventable mortality by the social ostracism of the offending 
artificial poison and the speedy enactment of efficient prohibitory 
legislation. 

NoBMiN KBBB, M.D 



J 



The Relation of Alcohol to Bad Sanitation. 



It has been frequently alleged that bad sanitation is one of the 
chief causes of intoxiiiktiou which so largely prevails in this 
country. There can be no doubt, I think, but that insanitary 
conditions of life do in many cases lead people to resort to alcoholic 
liquors, but we underrate the wonderful difference which is occa- 
Moned by time and habit. The 'following fact will illustrate this. 

The Corporation of London has a considerable amount of property 
near Londonderry, consisting mainly of land u]K>n which small 
cabins are built, t«nanted by farm-labonrers. On account of certain 
representations made to the Corporation, a depulalion was sent to 
Bee whether these dwellings were fit for human habitation. They 
were fonnd to be wretched hovels unfit for human habitation, and 
orders were given that new, commodious and well -ventilated 
cottages should be built. [Photographs were exhibited.] 

On the occasion of their next visit they asked their tenants if 
they liked their new homes, and several at once replied that they 
did not like them at all, and " might they go back to the old ones," 
" What was it they did not like ?" " Well they were not used to 
going upstairs to bed, and it was so cold without the pig." It was 
altimately found absolutely necessary to pull down the old shanties 
if the new commodiona cottages were to be used, and this waa 
finally done, to the great annoyance of the peasants. 

If good sanitation were an efficient preventative of intoxication 
there ought to be very little in healthy homes. I need hardly say 
that we are disagreeably disappointed here. Further, I have made 
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inquiries among the blocks of model dwellings erected in varions 
parte of London, and I find that, on the average, fonr per cent, of 
the adnlt popnlation are notoriously addicted to the excessive nse of 
alcohol. 

That the employment of alcohol as a habitual beverage, other 
things being equal, increases the susceptibility to disease, and its 
total amonnt and duration, is slinwn by the tollownug fact-s ; — 

1. It has been repeatedly observed that when epidemics of sach 
diseases as cholera and yellow fever have been prevalent, those who 
are known to be drunkards are niach more readily attacked, and 
far more frequently succumb, than the general popnlation. 

2. The London Grand Division of the Friendly Society known as 
the Sons of Temperance is composed of working men of all trades 
save those connected with liquor. During the seven years, 1871-8, 
there were, on the average, about 1200 members. During those 
years there were 5 days of sickness for every member in each year. 
In contrast with this we find the Manchester Unity of Oddfellows 
averaging 7,7 days per member. This contrast would be even 
greater conld we eliminate the reformed drunkards from the Sons 
of Temperance and the teetotalers from the Oddfellows. 

3. Dr. W. B. Carpenter some years ago adduced the Government 
returns of the sickness of the European troops of the Madras Army 
for the year 1849, in which the men were claaaod as total abstainers, 
temperate, and intemperate : these showed that the relative propor- 
tion of those three classes admitted into hospital for disease was 
130, 141, and 214 respectively, and the mortality aa 11, 23, and 44. 
Later statisticH fully corroborate these results.* 

That alcohol should t«nd, when imbibed, to increase the liability 
to disease is not to be wondered at when we reflect that it acts in 
direct opposition to the recognized object of all good sanitation. 
The great end of Sanitary Science is to secure the removal in the 
speediest possible way of the efEete prodncts of vegetable and animal 
irte. The great natural means for this end is oxidation. The effect 
of alcohol in the system is to check oxidation. 

That alcohol is prejudicial to all growth and development— that 
is, to healthy life — may bo shown by a simple eiporinient. If the 
seed of cross bo sprinkled on earth in separate pots, or on flannel, 
and watered every day with pure water in one case, and with water 
containing respectively ^, 1, 2i, 6, and 10 per cent, of alcohol 
(rectified spirit), it will be found that even the weakest of these' 
alcoholic liquids eiorcises a marked deterring eflect on the growth 
of the cress ; the 10 per cent, solution jnst permits the seed to swell 
and in some cases to sprout a little, but, if continued, finally kills 
the seed ; the others exert a malign influence in proportion to their 
strength, the 5 per cent, jnst permitting growth in a feeble and 
etiolated condition. By simply covering the growing seed with a 
gloss cover, so arranged that the condensed alcohol and water ran 
back to the seed, I tind that water containing only J per cent. 

■ Annual Report of ihe Soldiers' Total Abitinence Auociotioa for the jtu 
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of aJcoliol thns continnonsly operating produced ns great a detri- 
mental effect as water containing 5 per cent, applied intermittently ; 
and that i per cent, of alcohol, 5 per cent., and even ^ per cent., 
all hindered growth in exact proportion to their alcoholic strength, 
[Specimens were showD.] 

It is unnecessary to specify the diaeaaes which are frequently 
caused hy alcohol. I wonld rather insist on the influence it has in 
rendering disease more frequent, more persistent, and more fatal. 
If required to state the least quantity which would he thus injurious, 
1 must acknowledge myself unahle to do so. But, as sane Sanitary 
reformers, we are always advising the people to adopt the best 
possible Sanitary arrangements, and I do not think any of us would 
recommend men to be satisfied with a very slight amount of 
atmospheric impurity or of sewage pollution, where pure air and 
pure water were easily obtained, or the impurities easily avoided. 
On this ground it seems to me advisable to urge on healthy human 
beings the strictest avoidance of snch an anti-Sanitary agent aa 
Alcohol. 

J. Jaues RiDOB.11.0. 



On the Importance of Thorough Ventilation in 
Dwellings. 

The importance oE efficient ventilation of oirr dwellings has 
been so often insisted upon, and the subject of ventilation itself so 
frequently written about, that I hardly know what apology to 
offer for my appearance before you to-day ; yet when we consider 
the sums tbat have been spent, the volumes that have appeared 
ftiim tinie to time, and rememher that the whole question as to the 
proper method of ventilation is still one which is in its infancy — I 
might say unborn, inasmuch as the best method of conveying 
fresh air to an apartment and modiiying the supply according to 
the number of individuals present, is still undiscovered^ — ^my 
remarks may not appear inopportune. 

" I have no new soheme to offer, have invented no machinery or 
apparatus : I propose to consider only the means which are open to 
all, whether inhabiting the cottage or the mansion, and to lay 
down certain broad principles which each one may set for himself. 
I shall therefore speak — 

1st, Of the theory of good ventilation ; 

2ndly, The effects of bad ventilation ; 

3rdly, How best to secure it when deficient or defective. 

Now what do I mean by the theory of ventilation P I came 
across a passage in a paper — hy, I think, Mr. Croohes — some time 
ago which struck me very forcibly at the time, viz : " That no 
diaetisB can be thoroughly cured when there is a want of proper 
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Tentllatton." But thongb this is an important reason fnr Bttcntion to 
tlie subject, there ia one still more urgent, even life itself; for 
without a constant supply of fresh air to the Inngs, the blood 
cannot be properly oxygenated, and clianges occur which will be 
better dealt with lat-er on. 

A few remarks on reapiration are a necessary prelirain-iry to oar 
Bnbject. 

As you all know, the air which is inhaled loses a certain quantity 
of its oxygen in passing through tlie lungs, and the exhaled air 
contains an increased amount of carbonic acid. 

This carbonic acid rapidly renders the air unfit for respiration ; 
in tact, when it reaches the proportion of six parts in 10,000 of air, 
according to experiments made by Professor do Chanmont, one of 
the Council of the Sanitary Institut*, organic impurities become 
perceptible. Calculating fromtbenumberof inspirations per minute, 
and the percentage of CO* contained in the expired air, it is found 
that each individual renders 3000 cubic feet of air impure in the 
space of an hour. 

The problem which ventilation is called upon to perform, is to 
introduce a constant supply of pure atmospheric air, without 
canaing inconvenience as to temperature or draughts, and the 
amonnt of air necessary to keep the standard of '6 is well shown 
in this diagram, drawn out by the late Professor Parkos. He also 
shows that when the amonnt of CC exceeds the standard ot '6, 
the air becomes close and then decidedly unpleasant. At the 
Honse of Commons a minimum of thirty feet per minut* is allowed, 
increased to sixty feet, as occasion may require. 

Now an ordinary candle acts in the same way as a human being, 
both consuming the oxygen which sustains life and both giving 
out the CO'. If the candle be placed under a large bell-glass, the 
light will gradually grow dim and finally go out, the oxygen has 
been consumed, burnt up, and the candle is extinguished by the 
CO*. Now tilt up the bell-glass a little, the CO" being heavier than 
the atmospheric air will fall to the bottom and bo forced out - 
below by the entering pnre air. 

If I Jmd two tumblers, one with a small light burning in it, 
and the other tumbler filled with the CO*, I could pour the gas 
from the one vessel to the other and the light would at once bo 
extinguished. The same effect wonld be produced if oxygon were 
drawn out by means of the air-pump. 

What, then, is thorough ventilation ? A supply of pure 
atmospheric air in sufficient quantity to neutralize gases derived 
either from the breath of individuals — ^combustion of various kinds 
— or foul exhalations from extranoons sources ; as soon as the 
equilibrium between supply and demand of fresh air is disturbed, 



and tlie balance is on the wrong side, 
ventilation. 

How oftfu do we see a Inrge Tocim in a bouse r 
comfort and commodions, a large chandelier w 
burners suspended from the ceiling and perhapj 
occupying the room. Tbcrc is at first plenty of : 
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gas ia ligbted circumstances are widelv different. We have — bb,j, 
five jeia, each bnraing three to five onbic feet of gae per hour ; now 
each of these jets will oonsnme ae ranch of the oiygen of the air 
aa five persona ; multiply this by five, will give an equivalent of 
twenty to twenty-five persona and with the ten actually present 
thirty-five. Now imagine what must happen — a feeling of languor, 
lasBitude, and weariness comes over the visitors, each one in turn 
begins to yawn and a general feeling of malaise sapervenea, then 
headache. 

What do we End every Sunday evening at church ? 

It frequently happens that from motives of convenience gas is 
used to warm the building ; it is therefore lighted some time before 
commencing service. Ou our first euteriog the church the air 
Btrikes hot and unpleasant, but we Boon get accustomed to it and 
feel tolerably comfortable, till that painful feeling of drowsiness 
comes on which I am sure everyone here has felt several times in 
hia life. This is generally put down to the quality of the sermon, 
but the preacher ia unduly blamed ; it would have beea the same 
- had he the oratory of Demosthenes, the fault is elsewhere. 

I do not believe there is a place of worship in the kingdom 
which is properly ventilated ; our pablic places of amusement, our 
courts of justice are just the same. 

K we were asked to sit side by side with two men just fresh 
from some noxious or unwholesome employment, mauy would 
hesitate, yet we perhaps sit for hours in a crowded room with a far 
worse state of things. 

A number of persons congregated together with foul breath, 
some not over-clean in their persons or their garments, perhaps 
suffering from disease ; we instinctively shun the dirty garments, 
hut breathe that which ia much worse deleterious and loathsome. 

This is the age for edacation, and Board schools with handsome 
exteriors are rising everywhere, but ia the same care taken of the 
interiors, that the proper cubic space reqaired for each child is 
.provided ? Many children, especially in very poor neighbourhoods, 
are not so cleanly either in their persona or garments, and it is the 
highest degree incumbent npon our School Board that they 
should carefully see that the cubic space necessary is secured, and 
that there should be the means at hand for the whole atmosphere 
to be constantly changed. In large schools I would have every 
window opened by an arrangement similar to that provided in a 
greenhouse, where by moving a lever the whole of the lights can 
he opened at one time. Now if this could be done, and the room 
cleared of children in the middle of the morning and afternoon, 
there would be a considerable gain to the teatiher and the taught, 
many impositions would be saved, and the child would learn much 
more readily. 

Bedrooms: how important that these should be well ventilated. 
During sleep the nervous power is exhausted ; it is essentially a 
period of reparation when oxygen is being stored np for use later 
on. Iiess CO* is given off during sleep than when awake, and it is 
well that it should be so ; for if a person under ordinary circnm- 



STBONO ON VBMTILATION. 



rere encloeed in a room eight feet square, all excess o! 
: being excluded, he woald be moribund in twenty-four 
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We often hear, " I wonid not aleep in a room without a fire- 
place on any consideration," and yet bow frequently is the fireplace 
stopped np by a board or the register down. I am often told, " But 
I sleep with the bedroom door open." Now there cannot be a greater 
mistake than tmsting to this alone ; it is of course better than 
having it shut, but onlesa there is an outlet for the foul air there 
can be no inlet for pure sir. A room will only hold a certain 
number of cubic feet of air, and this cannot be displaced unless 
ihere is pressure or a current from without. I was gravely told the 
other day by a man of no mean attainments (and to whom I pointed 
out that the register of the stove in his bedroom was closed, and 
his room very ill- ventilated and unpleasant), that he was a bad 
sleeper and he knew he slept better when his room was close ! 
What more fruitful source of consumption is there than sleeping 
in a small ill- ventilated and perhaps crowded bedroom ? Our 
barracks and raen-of-war have demonstrated this. 

Lately attention has been drawn to the condition of the barge- 
men on our canals, and it would be as well if onr legislators could 
attack the travelling vans which frequent fairs, &c., oft«n inhabited 
by a family, when there ia less cubic space than is required for 
one person. 

Mauj offices in London where the buildings are crowded closely 
together and lit up by gaa are very uubealtby, and employers 
woald do well to pay more attention to their ventilation. Our 
railway carriages, as a familiar illustration, require better ventila- 
tion. If you are travelling a few miles without a stoppage in a 
carriage three parts full, how many o£ the passengers have taken a 
nap before arriving at their destination, 
the effects of CO- on the system. 

We will now consider the third point, 

How best to secure it (good ventilation) wbi 
defective. 

When I first commenced writing this paper I 
measure the velocity of various currents by an ai 
waa unaware that there existed such a beautiful little instrument 
as the one I have before me, constructed by Mr. Caaella for the late 
Professor Parkea — one who will always be remembered with 
gratitude by all workers in Sanitary Science as the author of the 
most valuable work on Hygiene we at present possess. 

With this air meter I made a few experiments in different sized 
bedrooms, and with the doors in different positions, which demon- 
strated that whether the room door was closed or open there was 
always a current of air with varying velocity up the chimney, 
averaging 1 to Ij railea per hour; for instance, at midnight 
Satui^ay last the air meter stood at 173,?40, and at S o'clock 
Sunday morning the reading was 209,708, showing a difference of 
35,9C8, to which 14,400, the correction to be applied to this 
(larticniar air meter for that perioil has to bo added ; giving a total 
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ir which an ordinary register 
1 eight bonrs, or a colnmn of 
a length per hoar. The day 



of 50,3G8 fts the nnmber of feet of a 
Btove passed through her apertai 
air nearly a mile and a quarter ii 
previously gave also about IJ mile. 

A similar experiment two days earlier, the rate at which the air 
■was passing gave almost exactly one mile per hour. 

In a dining-room with two gfts-hnrners, the fire nearly ont and 
the door closed, the velocity was increased three-fold, but when the 
door was widely opened and cold fresh air was drawn in from the 
passage, as the air in the chimney became more cool, notwithstand- 
ing the estm draught, eftch experiment showed a gradually 
decreasing velocity. I mentioned at the eommonceraent that I had 
no new apparatus to describe, I have therefore carefully avoided 
mentioning the numerous ventilators which have been advocated 
from time to time. Some are ineffective, some costly, others are 
only useful nndor particular conditions, whilst many, though they 
allow the ingress of pure air, do not so direct the current as to 

Erovide that the cool fresh air from without shall mix with the 
eated atmosphere of the room and the occupants not be exposed 
to a draught. 

To epitomize : to have thorough ventilation, the air in an 
apartment muat be frequently changed, to effect which there should 
b« a communication with tne external atmosphere. The foul air 
whether cansed by combustion, the CO' derived from the breath of 
persons present, or from nosions efilnvia, must be got rid of ; and as 
the result of the few experiments I have made and other observations, 
I consider that under ordinary conditions there is no better 
ventilator, more especially if assisted by a fire, than the ordinary 
chimney. Some means should, however, be devised for getting rid 
of the products of combustion derived from burning gas. I think 
it is more especially under the latter condition tliat mechanical 
contrivances are demanded. 

I may add, in conclusion, that in registering with the air meter the 
results were carefully noted, but I do not pretend that they were 
done with strictly scientific accuracy, at the same time they were 
verified by my friend Mr. Onshing, who was kind enough to assist 
me in the matter. 

H. J. Strono, m.d. 



Infant Mortality. 

It is the object of this paper to bring to the notice of the public 
a few points having an interesting connection with the annaal rate 
of infimt mortality. 

To jnstift myself in thus taking up valuable time I need only 
point out the high rate of mortality in the first year of life. 

In 1877, 4.11,896 male children were bom and 67,616 died under 
the age of one year, or abowt 15 per cent. 
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In the BBme year, 43(;,304 female children were bom and 53,201 
died under one year old, or about 12 per cent. 

In the Hrst case, the deaths of the male infants represented 25 
per cent, of the whole mortality occurring among males, which was 
260,56?. 

And in the second case, the deaths of the female infanta 
'Te))resented 22'17 per cent, of the whole mortality among females, 
the latter being 239,929. 

Having shown the mortality among infants to be frightfully 
great, I shall now proceed to [wint out three canaea which, in my 
Aomble opinion, conduce to this result. But I would first wish to 
etate that my experience, such as it is, has \v:ea gained from 
medical prscttee among tbo lower and middle classes of this town 
B&d South London. 

Came l«(.^Deliciency in quality or quantity or angnitability of 
nourishment given to infiints. 

The lower and middle classes as a rale suckle their iuGints, but 
nnfortnnately they also feed them by means of the bottle or spoon. 

This is done generally for one or two reasons — 

(1) Either they are led by the baby's constant fretfulness or 
eonatant hunger, due often to indigestion, to think that their breast 
milk is not sufficiently nourishing or satisfying ; (2) or. they feed 
&t!m to provide nourishment for their infant during their absence, 
often for many hours daily, at work or elsewhere. 

The first reason prevails very much among the poorer olasses, 
■who seem to ignore the fact that breaat-milk was provided for the 
nonriahment of their offspring. And so many patent foods are now 
advertised and pnffed, that the opinion seems to grow daily in the 

n' lie mind that they are always thoroughly essential to the wel- 
of infantile stomachs. 

I do not wish for one moment to condemn these preparations 
as useless, but being often too espensive for the lower classes to 
buy, the latter generally use a b,ad snbstitnte as gruel, bread or 
liiscnit sop. 

According to my daily experience, most mothers among the poor 
go out to work of some shape or other, consequently the care of the 
£ome and the babies is generally left to other persons, often yoang 
ohildren. 

In some instances the babies are taken to a erfche or infant 
naraery, where of course they must be fed by hand. It is far 
from my intention to speak against such useful institutions, 
"but I think their utility should be limited to the infanta of widows 
or women with sick husbands ; such is, however, not always the 
«aae. 

When infanta are fed it is generally with bread or biscuit sop, 
in fact with some farinaceous preparation they cannot digest. 

This is oft*n given from the birth, and cannot then be digest-ed 
owing to the absence of the salivary and pancreatic secretions, 
'■*hich ai-e required for tjie necessary conversion of the storch 
contained in farinaceous food into dextrine and grape sugar, 
previoUE to its absoi-ption into the syHteiu. I will ([note from 
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Dr. Eustace Smith, a great aathoritT npon the diseaaea of 
children. 

In his oscellent work on the wasting diseases of nhildren, ho 
Btates, that the salivary sei^retios in the child is not fnlly estab- 
lished antil the fourth mouth. 

He also refers to the experiments of ProfeeBor Korowin, of 
St. Petorsbarg, which show the secretion of the pancreatic gland 
in the aecood month of life to be very scanty, and to have little 
action upon starch. 

The undigested food in the bowels of the infant seta up acid indi- 
gestion, and causes a disagreement of the whole alimentary canal. 

By its irritation it acts refleily upon the brain, and often brings 
on convulsions, one of the many diseases by which infant life is lost. 

And that is not the only evil ; in addition, the baby is more or less 
Btarved. 

The food being undigested, its nutritive properties are not 
Assimilated and the system derives no support from it. 

I think it cannot be too strongly insisted upon that every 
mother should suckle her infant and not feed it at all for the first 
nine months, unless medical advice has urged a contrary course. 

I admit that there are many cases where a mother would do well 
to abstain from suckling her child, but it should always be only 
nnder medical advice ; and if this rule was always carried out, 
1 am sure the lives of many infants would be spared. 

Now many women, either from ignorance of the harm they are 
doing, or from a wish to be spared a farther increase in their 
family, suckle their children too long, sometimes antil the babies 
are fifteen and eighteen months, or even two years old. 

The first effect of this unnatural prolongation is that the mother 
loses her health and strength, which causes her milk to become 
thin and poor, showing a defioiency of casein and butter, its 
nutritive properties. 

Then the child in ita turn suffers, becomir.g also emaciated and 
weak; from a fat healthy looking baby with firm flesh it soon 
dwindles away to a thin, haggard, flabby pigmy, in fact it is half 
starved. In this state it is strongly predisposed to catch any of the 
common ailments of children, as measles, scarlatina, whooping 
cough, and the like. 

The ordinary dentition troobles are alfio greatly increased, and 
very often infants in such a condition ultimately die from one of 
these complaints. 

Hence I maintain that the annual reports of the Begistrar- 
General, in which the canses of death are classed under five heads — 
"zymotic, constitutional, local, developmental, and violent," are 
in a certain measure misleading ; for if the infants were not 
greatly reduced in strength and almost at death's door from scauty 
or improper nourishment, they would not so frequently succumb to 
those diseases, which in the upper classes do not moke such fearful 
ravages. 

It is often my lot to see such children apparently waiting for 
some disease to come and carry them off. I Ikhu jdw;iys found it 
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a most difficult taak to persuade motbers tliat breast-milk after tKe 
ninth munth is improper nourishment for their infant. On the 
contrary, they seem to think that the more weak and ill an in&nt 
is, the greater necessity for strict adherence to breast-milk only. 

Even when the mothers themselves are ill, tbey cannot be brought 
to see that their milk must sn&er in quality and qoantity, although 
they would not buy milk drawn from a diseased cow. 

lean only hope that this state of ignorance amongst mothers, 
which is the chief cause of the evils to which I have referred, may 
be remedied in the future by means of suitable education, which 
subject I muat leave in the hands of other and more competent men 
than myself. Then and then only will the rate of mortality of 
inlants be sensibly reduced, and the ravages of the zymotic: diseases 
much decreased. 

Gaiue 2nd. — Want of medical assistance at childbirth and daring 
the lying-in state. 

This is a minor one in comparison with the first, but still it has 
some efi'ect on infant mortality. 

Owing to the small earnings of the agrieultural and other 
labourers of this town, the high rents and deamess of provision on 
the one hand, and on the other to the rules of the Ijocat 
Government Board, or the way in which they ai-e applied by the 
relieving officyrs, many of the wives of our poorest inhabitants are 
without medical attendance in childbirth. 

At that critical time they receive only the assistance of some 
unskilled woman— a laundress, charwoman, or monthly nnrse of a 
low type. 

As far as I know, there is only one certified midwife in this large 
town, and many of the women who attend confinements are dirty 
and ignorant in the extreme ; in fact, I can confidently state that 
the stock on a farm and tho mares in a stable often receive more 
skilled attention than some of onr poverty-stricken fellow- 
ureatnres. 

The way in which this want of proper assistance a&ecte the 
mortaliQ' rate is as follows : — 

The function of respiration is someldmea not properly instituted, 
owing to the Inngs not being thoroughly inflated with air 
immediately aft«r birth takes place, and the infant dies after a few 
days of collapse of the lungs, to which disease is perhaps added a 
low form of inflammation induced by the same. 

Feeding with farinaceous or other thin improper food is con- 
stantly recommended by tho so-called midwives, and has been 
shown to be a fruitful source of loss of life. But deficiency of 
saitable clothing is still more often a canse of disease (as far as I 
have seen. thesameamonDt isgiven to the infant in all seasons of the 
year). This want of sufficient warm clothing acts most prejndioially 
npon those infants which, having been bom prematurely, are very 
thin and wanting in vital power. Low tcmperatnre causes them 
great suffering, and they are often quietly allowed to die by parents 
imbued with the prejudice that a seventh or eighth month child 
cannot be reared. 
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Caine 3nl — Is failure of coronera to hold iaqniriea luiil 
medico] evidence in everj case of death occarring lo iiifenU which 
have not been attendoil by a medical man. That such ia the cm« 
1 need bring no evidence to prove, it is a well-kniiwn Fact. 

I remember well a case occDi-riug in thte town, when nn infant 
'waa suckled one mominf^ at three o'clock, and found dead thre«i 
hoars later at the mother's side. The child had not been ill, in tact 
was strong enough to draw the milk from its mother's breiiHt. 

An inqaest nns certainly held in this pitrticnliir case, but no 
medical evidence called nor a posl mortem esaminatiou niaile. 

I do not wish even to hint that the child was [loisoned, but if it 
had been dosed with paregoric, which contains opium, no one would 
have been any the wiser. 

I believe that the dread of an inquest and i>o*i mnrtmn examination 
has a salntary effect n|M)u ixiople who are careless of the Uvea of 
infants, or wish to get rid of them for the sake of gain. 

That GQcb an unnatural desire sometimes exists, the poHoo 
reports can amply testify. 

Cases have ocinrred in my experience, when 1 have suspect^'d a 
desire for the death of the sick infant to whom I have been called 
in, apparently at Lhe last montent, fur the sikke of procuring a 
death-certificate. On sncb occasions I always threaten a refusal to 
certify and hint at the necessity of an inquest, the result being 
more than once a speedy recovery of the child to health. Whether 
the foilnre of the coroners to hold an inqncst and call medical 
evidenoe upon every oertitied death arises from a wish to savu 
themselves trouble or the county rates a few pounds, I do not 
pretend to say ; but I maintain that the prosent nncertainty uf the 
coroners' action robs us of that salutary fear which would tend to 
make evil-disposed persons very careful of biking away tho lives of 
their offspring or of children intrusted to their care, 

la eonclnsion, I trust thiht the acconnt given of the three causes 
which, in my opinion, help to increase the rate of infant mortality, 
has proved sufficiently interesting to you, to justify nie in taking up 
your valuable time. 

P. NlCHOLB. 




On Common Lodging-House Accommodation. 

Ip there be a single iudividnal in whose well-being all concerned 

in the maintenance of public liealth should take a i^pecial interest, 

it is the poor traveller. Nor is this unrecognized. So long ago 

as 1848 the State raaliied that to neglect tho poor traveller and hia 

mont waK to imperil the hi>alth of the cnmmuuity; and 
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had experience in the matter will admit, are insafficient to accom' 
pliah the object sought. For example, take the following extract 
from Regulation 8 — " The blankets, rugs, or covers used in snch 
lodging- bonae shall be thoronghly cleansed at least four timeH 
every year, that is to say, at leant once 8ome time daring the first 
week of each of the several months of March, June, September, and 
December," Is this sufficient for cleanliness ? Or take Regnlation 
11, in which the eiistcnce of lodging-honses without yards is clearly 
recognized, and two or more honses uniting to provide a single 
"convenience" is sanctioned. 1 wonid draw attention also to 
Regulation 12, requiring that — " The sink in the yard shall be so 
placed as to take all waste water through the drain from the closetfi," 
which is certainly not an arrangement to be commended. There is 
nothing to be gained by criticizing fnrther theao regulations, more 
especially aa they now have no official authority ; yet 1 believe that 
the regulations this day hung up in most common lodging-houses 
are little, if at all, in advance of the models. 

And what is the result ? I will tell yon. 

The poor traveller arrives in a town, and goes in quest of 
lodgings. He is a decent man, and particular that the bouse he 
selects shall be a registered one, as he thinks this gives him some 
guarantee that his quarters shall be clean, airy, qniet, and well- 
ordered. He pays his fonrpence, and is admitted by the " deputy," 
who represents the only aathority in the building, the actual pro- 
prietor being a publican, an cattng-houso keeper, or marine-store 
dealer -that is non-resident. The room that he is shown into (the 
only one in the house not a bedroom) is already more than suffi- 
ciently full with men, women, and children. One lodg^er is frying 
tripe, another toasting herrings, two or three are drinking and 
smoking or singing, while in a comer, it may be, a woman is bnsy 
washing clothes. Unless the new arrival is willing to join in the 
drinking and singing, and pay for a share of the beer, a seat is only 
found for him grudgingly. In any case, he can scarce stay long in this 
room without getting a headache ; so he leaves tlie convivial party, 
and goes to bed. But up with him, too, comes the steam from the 
washing-tub, and the tobacco-smoke, and the smell of many savoury 
suppers. The wooden bedstead is old and inGrm, and the tick npon 
it is filled with flocks hard with much lyinjf on, and the covering is 
a folded blanket. Bedstead, bed, and bedclothes are all dirty, and 
with a sigh the poor traveller prepares for his night's esperienoe. 
Taking a look round, he notices the entire furniture of the room 
consists of three bedsteads, an iron bucket, and a line strelched 
across from wall to wall, on whicli he hangs sach of his clothes as 
he divesta himself of. The fustincss of his surroundings, the noise 
and fumes from downstairs, combine to keep the poor traveller a wake 
till the revellers join him. Two turn in to each of the other beds, 
and his bedfellow, not steady enough, it may be, to attempt un- 
dressing, lies down, boots and all. \Vliat is the poor traveller to do ? 
He is too hot in summer, too cold in winter. He wants a draught 
of water — he cannot have it. He wants to bathe his face — he cannot 
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it. In Bnperlativo discomfort he kecpe his vigil, perhaps till 



earl; dawn, ■wbt 



e smkB to sleep, 



This is no mere fancy picture. I have never played the part of 
an amateur common lodger, bnt I have visited many registered 
hoases in the daytime, in the eyening, and in the early morning 
hoars, and I describe to yoa what I have seen. I aak yon now, as 
I have often asked myselP, is the poor traveller fairly dealt with ? 
We pretend to take a special interest in him, and see that he is pro- 
vided with a clean bed, sufficient breathing space, and a tidy room 
in a well-ordered house, and we stamp the room and house with our 
official stamp to show that we are really in earnest. Ke respects 
the Sanitary Authority, and learns too late that it sanctions dens of 
dirt and overcrowding and impure air. 

What has been and is required as regards common lodging- 
honsea is the repression of overcrowding, and secnring cleanliness, 
aofficient ventilation, and decency. To obtain this, two things are 
necessary — (1) a well-considered set of regulations; and ('i) due 
provision for systematic inspection. The second is at least of equal 
importance with the first, A well-ordered common lodging-house 
is then perfectly practicable ? Undoubtedly in large url^ui centres 
it is. Nay, more — in Glasgow, Liverpool, Manchester, Birmingham, 
Bristol, &c., it is an accomplished fact. The difficulty I am speaking 
of does not arise in large cities and boroughs where the accommo- 
dation required is on a large scale and readily afforded by private 
enterprise, and where inspection is systematic and in the hands of 
properly trained inspectors. It is not of the great populous centres 
the poor traveller has reason to complain, but of nrban districts 
where precisely the opposite conditions obtain, where it will pay no 
one to open a big house as common lodgings, because the sum of the 
beds there is a demand for is so small, where there is no systematic 
inspection, no night inspector, no security as regards the separation 
of the sexes. The local authority I serve, I regret to say, is much 
in this position. We have bnt eight common lodging-houses on our 
register, all situated in the same neighbourhood (five being in the 
gome street), and all being poor, squalid little dwellings. The sum 
of the beds registered is forty-eight. 

What is to be done by towns thns circumstanced P It is a per- 
fectly hopeless task attempting to reform the existing common 
lodging-houses ; the one course which promises satisfactory results 
is for the authority itself to provide the requisite accomniodation. 
This, however, the Sanitiiry Authority has no power to do. 
It may provide public baths, waNhhonses, open bathiug-plocct 
fectioos diseases hospitals, disinfecting houses, patients' conveyances, 
vans for the transfer of clothes, and mortuaries. Why may no! 
nrban authorities provide common lodging-houses ? It is surely ol 
aa great importance to a town that its poor shall be wholesomely 
lodged as that they shall have facilities for washing themselves and 
their clothes. The Public Hcallh Act nhould surely have given us 
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thia power, and when the opportunity occurs, steps ahonld be taken 
for Becuring it. Even if reform of the wretched hovels called 
common lodging-houses, as they eiist in moat small towns, were 
possible, it conld not be accomphshed at a, leas cost than tlie pro- 
vision of lodgings which should be absolutely perfect. In ordinary 
cases I would not advocate the erection of a special bnililing, but 
the hiring of a pair of suitable houses — one tor male and the other 
for female lodgers. A man and wife could be put in as caretakers, 
and these being the servants of the Sanitary Authority would of 
course act as night inspectors. Each house should have a sitting- 
room, kitchen, and wash-house, and the bedrooms shonld be fur- 
nished with small iron bedsteads. The ventilation should be auto- 
matic, and independent of the opening anil shotting of windows. 

I shall not go further into details, but I think yon will see that 
the plan is quite feasible if only the Sanitary Authority had the 
necessary powers. Such an establishment as I propose conld never 
be overcrowded, there would be no double beds in it, and it would 
be at all times cleanly, tidy, airy, decent, and well-ordered. As for 
the keepers of the old lodgings, they would soon find tbeir occu- 
pation gone, and in conrse of time the houses would be put to some 

I trust that what I have said may have succeeded in awakening 
rfmpathy for the poor traveller, and drawing attention to some of 
the circumstances of his surroundings. Each individual has a per< 
Bonal interest in giving this matter his earnest consideration, for 
the baneful effects of neglecting common lodging-houses are not 
restricted to their occupants. 

F. ViCiiEE, MeiHcal Officer of Health for BWlienheud. 



The Influence of Efficient Sanitation in the Prevention 
of the Himalayan Plague. 

The plague of Egypt finds a congenial soil in the HImalayahs; 
and India has been described as the home of cholera.* On a 
future occasion I hope to give a detailed description of the former 
disease as it occurs in the Himalayan valleys; the present account 

Eretends to nothing beyond a mere sketch. The Hinmlayan plague, 
nown locally as AfaA(iminTee,+ was first noticed by a Europan 
traveller in 1823. But it attracted no special attention till 1850-51, 
when the inhabitants, inspired by terror of the enemy, whose visita- 
tions were periodically becoming more frequent and.virulent, began 
to flee the country in such large numbers that the Indian Govern- 
ment nnable, in consequence of this wholesale o.xodns, to collect the 
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usnal revcnnes, iiistitnted an inqniry. The adminiHtrativo medical 
officer of the district, and a junior Burgeon on dntj in the Hills, 
from which he was temporarily detached, were deputed to make 
investigatioDB. Both agreed that the disease was a low fever of 
the most active type, aggravated and fostered, though, doubtleSB, 
not caused, by the filthy habits of the people and their unwhole- 
Bome surroundingB. It fell to my lot to be subsequently associated 
with the surgeon above roferred to— Dr. Fmucia Pearson — in a 
BpeciaJ organized inquiry into the whole subject — an inquiry which 
extended over two years. We both nnhesitatingly came to the 
conclusion, after observation of several oases, that ilahamurree 
was identical with the veritable plague." There was the low 
prostrating fever rooning a remarkably rapid course, accompanied 
oeeasionallt/ by hoemorrhages, vibiccs, and petechise, always fwhere 
there was time for their developnient) by buboes in the groin, or 
other glandular swellings ; and the disease was highly contagions. 
The fifth, in all but the speedily fatal cases, was the critical day. 
If the eighth was reached, the patient, as a mle, was safe .Suppu- 
ration of the inflamed glands was a favourable sign. To promote 
it the natives wonld thrust in a red-hot packing needle. Profuse 
perspiration was also a good omen. These happy events wonld 
occur, if at all, between the above-mentioned days. 

A remarkable feature in connection with an outbreak of Maka- 
warree was the death, in the first instance, of the rats-t A rat 
would emerge from his hole, and walk along the floor of the 
apartment aa if intoxicated ; then, performing a gyration or two, 
he would bring up some blood, and die. A poet mortem examination 
revealed a perfectly healthy state of all the organs except in the 
langif, through which were distribnted small black carbonaceous 
looking patches — little islands of hcemorrhagc, in fact. As in the 
Himalayan villages the rats were invariably first attacked, their 
fate might have served as a waming.J If the human inhabitants 
had accepted it, and gone for a time into the adjoining woods, all 
might have been well. Bnt, instead, they would linger on until 
one of theniselves would become a victim. Then, they would flee 
in all directions ; the ties of kindred being in many cases quite lost 
sight of. Husband and wife would separate from each other ; 
parents would leave their children ; and the saying of a man 
shunning his neighbour " b^ if he had the plague," was here 
illustrated in all its grim reality. 

Then, the bears wonld come and hold high revels in the deserted 
villages : and granaries of grain, stored for the next winter, wonld 
be consumed in a few hours. 

Remedial measures were of little or no avail. In some cases 

* This a Petteiikofei''B opininn, 

t Thia fedtnro hat aiso been oboerTOil in Sjria, &c Tho fatt sotnia U) point to 
the jpeci*! virulence of the poieon. 

X In lomc pla^e stricken villages at the foot nf the Hiiualayaha the rats were 
not the first vicUnu. 
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death would sapervene so rapidlj that there waa no time for medi- 
cine to act. In those that ran their coarse of five dajs and upwards, 
there was no arrest nor dimiimtion under treatment of the 
symptoms. The vast amount of general internal congestion that 
was revealed at the single post mortem, examination that we had an 
opportunity of making, indicated the necessity for remedies to re- 
lieve this condition, and to equalize the circulation. Calomel, how- 
ever — the best of these remedies — wasahazardoasdrag to prescribe 
in so prostrating a disease ; and the results obtained from large doses 
of qniuine and other febrifuges were not altogether satisfactory. 
Two or three individuals did indeed recover, but it is questionable 
if we cured them. Even in the cases most favourable for treatment, 
they were not seen early in the attack. We furnished the villagera, 
through their head men, with supphes of medicines, and pointed out 
how certain indigenous plants might, in the absence of these 
medicines, be utilized ; bnt it was evident that the best measure of 
all was prevention. Living, as each family did, in a small, almost 
hermetically sealed, overcrowded hut of two compartments, the 
lower being occupied by the cattle and the upper by the family — 
I once counted thirteen in one — all available epaces being taken up 
by the baskets of grain, and the solitary hole in the wall, which 
served the purpose of both chiuiney and window, being carefully 
stuffed with straw ; and the surroundings being composed of 
ancestral heaps of manure, with vegetation flourishing and decayina 
upon them ; and hemp and other growths, rising to a height of from 
8 ft. to 12 ft., and impeding the circulation of air about the little 
village; these were conditions calling loudly for the Sanitary 
reformer. 

Upon the recommendation of the medical authorities. Sanitary 
measures were under the superintendence of the magistrate — (it was 
found advisable eventually to invest Dr. Pearson, who, at the close 
of the inquiry, remained as a special Mahamurree officer, and super- 
intendent of vaccination, with magisterial powers) — actively carried 
out ; and, in consequence, the plague in those hxlls, which used to 
show itself biennially and triennially or even annually, has been 
practically eitinct for the past twenty-five years. Daring this 
period the disease has once or twice threatened to become epidenuc ; 
but it was discovered that a temporary relaxation of the Sanitary 
regulations had led to this result. It is now, however, generally 
admitted, even by those who ai-e lukewarm in the caase of sani- 
tation, or see no good in it, that here, at any rate, it has been of 
decided benefit. Such persons have admitted that it is altogether a 

It is satisfactory to know that the risk of infection from Maka- 
murree is (such, at least, is the well-founded belief) limited, as a 
imle, to the villagers themselves. The disease is epidemic only 
where it is endetiiic. No pilgrims — sometimes a numerous body — 
('tis true that they would naturally give infected villages a wide 
berth) have ever, any more than ordinary travellers, been attacked 
by it as they journeyed from their homes in the plains to the 
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monntoin shrines of Gnngotri,* .Tumnotri, Bndronath, Ac. Nor did 
we ourselves nor any of our native followera suffer. 

Mahamurree appears in a plagne latitude ; and, though probably 
of tellaric origin, finds its home in a combination of enitable 
snrronndings, each as wonld hardly be met with in any other lati- 
tade. The higher temperature of the plairis of India, combined 
with the personal cleanliness of the people (the hill native of 
Qnrhwal, where Makamurree is especially rife, rarely wBHhes, and 
hifl woolirm clothing is worn till it drops off !) are opposed to the 
deteent of the disease in that directioT). Simnltaneously, with out- 
breaks in the hills, the disease has indeed appeared in two adjoining 
Tillages in the districts immediately below, hot the cause has in each 
csase been traced to contagion. In these villages the rals died after 
the people were attacked. 

The plague, due to importation, also appeared some fifty years 
ago on the western coast of India — uader the name of the Pali ; but 
its area was limited. Those instances of plague appearing in the 
plains of India show the possibility of its BKtension into them ; a fact 
which, in addition to other obvious reasons, quite justifies the 
Indian Government in maintaining a separate medical officer to 
carry oat Sanitary legislation in the Himalayahs. 

C. R. Fkasci8, late Surgeoii-Qenenil Indiati Army. 



The Unhealthiness of Public Institutions. 

The unhealthiness of public institutions ia becoming more and 
more an admitted fact. Hospitals, asylums, schools — to say nothing 
of convents, refuges, and homes under private management — have 
of late all shown signs of unhealthiness, which should not exist in 
such institutions, notwithstanding that people say that sicicneas 
exists everywhere, and must therefore be necessarily found in all 
public institutions ! Is this so P We doubt this postulate, and for 
the following reason ; — Since the prisons of this country have 
come under the control of Government, they have gradually been 
made probably the healthiest residences in the United Kingdom. 
Dr. Cover, tne Medical Inspector of Prisons, in his " Notes," 
attached to the Second Report of the Prison Commissioners, gives 
incontrovertible evidence of the truth of this fact. He proves that 
in all the prisons of England and Wales, during one entire year, 
only one case of small-pox, and not a single case of scarlet or 
typhus or gaol fever occurred. What a contrast to the old days 
when gaol fever was so alarmingly fatal to prisoners, judges, juries, 
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and indeed to all who bod baainess at the criminal coarte, that 

history too often marks its ravages in certain towns by recording 
there a black assise. Again, only fonrteen cases of typhoid fever 
are reported by Dr. Gover, five of which occurred in one prison, in 
an infected district. In the majority of the prisons there was not 
a single case of typhoid fever thronghotit the year. In the fourteen 
cases reported, the origin of the disease was irvariably traced to 
Sanitary defects, which were proved to have been in existence 
before the Government had control of these establishments. It is, 
therefore, reasonable to hope, that dnring the present year typhoid 
fever will also be banished from all the prisons. Why shonld such 
a desirable guarantee of health be confined to the occupants of 
prisons ? Before giving the reasons for this startling' anomaly, it 
may be well to state that only typical and published proofs of the 
unhealthinesa of the great majority of public institutions and its 
causes will be given in this paper. A departure from this rule 
would necessitate an abuse of confidence which would be neither 
politic nor just. Again, no detailed remedy will be suggested, 
because the necessities of each institution will require separate 
consideration, and, probably, distinct treatment. 

Having said so much by way of preface, to obviato misunder- 
standing, I proceed to ask wfay, in the face of the &cts stated by 
Dr. Gover, do the authorities of other public institutions look upon 
the presence of a certain number of cases of lymotic disease as 
unavoidable ? They must believe this to be a sound position, or it 
would not be possible to record such cases as the following ; — The 
Manchester Infirmary, one of the oldest, largest, and most impor- 
tant of provincial hospitals, was, less than three years ago, declared, 
by Mr. Netten Radclifie, to be " unhealthy from cellar to garret."* 
Its Sanitary condition is bad. Tet the authorities of this institu- 
tion had been warned, over and over again, during a series of 
years, by outbreaks of pytemia, erysipelas, and other troumatio 
afiections, that something must be wrong. But, some one may say, 
why should such ontbrcaks be taken as showing the insanitary 
condition of a building ? I answer, sewer gas has been proved to 
be a prolific cause of erysipelas, and it is now shown to caase much 
pyiemia in hospitals. I will not now give evidence of the tmth of 
the former statement. I have never hoard it contradicted. But of 
sewer gas as a canse of pyiemia, I would say that the following 
instance seems to prove the case beyond dispute. Pyemia occurred 
in the chief surgical ward of a largo hospital three years ago. 
This ward was built upon the pavilion principle, and was quite 
separate from all the other hospital buildings. Some thirty 
patients were aBectod in a few weeks, and so violent was the 
outbreak, that the surgeons declined to operate. At that time the 
sewers were nnventilated, and all soil pipes were in direct communi- 
cation with the sewer. No sooner, however, were these defects 
remedied, than pyiemia entirely disappeared. No other 
pyaemia occurred for six months, when, all of a sndden, the disease 
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again apponred in a vimlent form. As it oontinned, the venti- 
lating smifta fi^m the soil pipes were examined carefally, and it 
was discovered that tliey were stopped up. Somo workmen had 
been en^geil on the roof, and aa they objected to the amell from 
the ventilators, they had closed them with pieces of rag. This is a 
proof of the nocossity of a regular inspection of all ventilating 
shafts, open soil pipes, &c., Ac. Of conrse, the ventilators were at 
once pnt into wnrking order. Since then, dnring two whole years, 
the disease has almost disappeared from the hospital. In this 
connection it is fair to give expression to the conviction, which is 
founded npon observations during many years' residence in a 
hospital, ihat had not Mr. Lister introdnced the antiseptic system 
of drewings, several of the older hospitals mnst have been closed 
long ago. 

Now, it has been shown that one of the oldest and most important 
of provincial infirmarios proved on investigation to be nnhealthy 
from cellar to garret. It has farther been shown that aewer-gas is 
a prolific oaose of pytemia and erysipelas. It remains to connect 
oanse and eETect. On examination and inquiry it was found that no 
one connected with the management of the Manchester Infirmary 
could give Mr. Eadcliffe, the Government Inspector, any reliable 
information as to the drainage arrangements of the baildtng. In 
fact, excavations had to be made bero and there to ascertain the 
exact condition of drainage affairs. Alarming and astonishing aa 
this statement may appear, its effect will be increased a hundredfold 
by the declaration, that investigation has brought to light, that not 
ten, and possibly not five per cent, of all the hospitals throughout 
Great Britain and Ireland possess any reliable plan of their drainage 
an&Qgements. Even some of the most important hospitals in the 
Idogdom have no such plans, and it wonld be easy to give instance 
after instance of the calpahle ignorance which prevails on this im- 
portant snbject. What then is the probable condition of the drains 
of an institution built, it may be, fifty years ago f Bemombering 
the action of sowor-gos upon hospital patients, and considering the 
only answer that can be given to this question, is it mnch use 
fighting about the comparative healthiness of different medical 
charities nntil so crying an evil is redressed ? For my own part, I 
have no doubt that hospitals where the antiseptic system is enforced 
nan be mode as healthy as the prisons to which reference has already 
been made. Hospitals belong to a class of institutions which ought 
to be specially provided with adequate Sanitary arrangements. The 
nnhealtbiness of such institutions is a serious matter, because it not 
only places in jeopardy the reputation of the medical staff, bnt the 
livps of many thousands of the people. It cannot, therefore, be 
donbted that if the attention of the committees of these institutions 
is onoe aronsed to the importance of having an adequate system of 
drainage, a remedy will speedily be forthcoming. 

Turning now to the health arrangements of the largo lunatic 
asylums of this country, a fair insight may be gained into their con- 
dition by recalling the evidence ppocntly given at Frome before the 
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Someraetstire coronal'.* From this evidence it nppears that from 
December, 1878, to May, 1879, thirty-two casus of Bpontaneons 
erysipelaa occurred among the imoateB of the County Lanalic 
AsylBin. Of these, twenty-three cases broke ont in the female 
infirmary ward, ami nine on the male side. Of the whole 
number nine died. At the time of this outbreak complaints 
of ill-healtb were made by very many other patients, (tansea, 
headache, sore throat, and general malaUe were long prevalent, &nd 
these symptoms were followed by an epidemic of diarrhcea. Bad 
smells were noticed in all parts of the bnilding, and it soon became 
evident that sewer-gas was almost everywhere present throughout 
the asylani. The medical superintendent, Dr. Medlicott, had his 
suspicions aroused, and a thorongh overhanling of the drainage 
arrangements took place. Tliese iTivestigations disclosed the 
following instructive facts. None of the soil-pipes were ventilated. 
Most of them wore of leati, and several were rat-eaten, and riddled 
with holes. On taking out the pan and syphon of the infirmary 
water-closet, a hole in the soil-pipe, 3 in. by \\ in., was discovered. 
This soil-pipe communicated directly with the main sewer. The 
main drain ontside the infirmary ward, where two-thirda of the 
erysipelas cases occarred, had been choked more than once during 
the year, on one occasion to the eitent of from three to four yards. 
In consequence of an insufficient fall the main drain had been stopped 
several times. Thus, it is clear that for months, and probably in an 
increasing degree for years, the inmates of this County Lunatic 
Asylum had been subjected to the influence of gases, generated by 
fermenting sewage, which were constantly brought to the interior of 
all parts of the institution by the unventilated soil-pipes, from which 
poisonous vapours were admitted within the buildings, through the 
rat-holes above described. No wonder the jury declared tliat the 
erysipelas was proved to be due to an escape of sewer-gas, owing to 
the insecure and insanitary drainage arrangements. How many 
lunatic asylums in different parts of the country are liable to a 
similar outbreak of erysipelas for like reasons ? 

Uppingham Grammar School is a typical instance of the dangers 
arising from defective drainage at the public schools. The ex- 
perience at this school was sharp and decisive, and it has tended to 
arouse the authorities of several other large schools to active 
exertion. But who can say how many masters and governors of 
tjemi-public schools and coUeges are ignorant of the present state of 
their drainage systems ? If we inclnde private schools, the Sanitary 
condition of the buildings nsed as school-houses must often be terribly 
deficient. 

I have not the space to give my experience of the hygienic (?) 
surroundings of convents, refoges, homes, and other like charities, 
I shall, therefore, content myself with the observation that the con- 
olusiona I am forced to draw from investigations I have been making 
in Dublin during the post few weeks, strengthen the conviction I 

• Sanitary fiecoril, Vol. x., p. 357. 



hiid already farmed on the flabject. This conviction is, that if the 
anfortanate inmates of these religioas and charitable institationB 
often snSer cruel hardships at the hands of those who have charge 
of their moDagoment, the Sanitary arrangements, for the most part, 
of sQch boildinga, must render reBidenue within their walls highly 
dangeroaa to health. 

Finally, I do not think it is too strong a Btat«raent to say that the 
probabilities are decidedly against there being one in ten of sach 
institntiona, that would stand an impartial inTestigation into its 
drainage ftirangoments withont producing as startling revelations, 
as those made at Manchester and Frome. 

The facta I have hero given — facts selected from a number of 
instances I have collected during the past few years — abundantly bear 
out the assertions of Dr. Buchanan, Speaking of improper con- 
nections between sewers and buildings, he declares that in this way 
the air of sewers is laid on to the honses. The larger the house, the 
greater is the danger, as, anlcss the drainage and plumbers' work 
have been executed in the moat perfect manner, every bath, every 
lavatory, every sink, and every waste-pipe is an additional danger. 
How folly the esporience of the Somerset County Asylum bears out 
the truth of Dr. Buchanan's words ! What, then, is to be done ? 
Is it longer to be tolerated that the lives of many innocent persons, 
who, from being placed in these public institutions, are powerless to 
help themselves, shall be annually sacrificed because no adequate 
drain^e an-angcmenta csist in the majority of such buildings ? 
The answer to such a question cannot be uncertain. The moral is 
plain to read, but difficult yet to apply r First, let every responsible 
person who is connected with any public institution take the facts 
hei-e adduced to heart, Let every committee, or council, or board 
of gi)vomorg at the next meeting, ask for a plan of the drainage 
arrangements of the hospital, or asylum, or school in their charge. 
If this is forthcoming, let there bo no loss of time in testing ill 
aceuraci/, and, under any circumstances, let them procure a report 
from a competent expert of the exact Sanitary condition of all the 
buildings in their charge. In tbis way the truth can alone be 
ascertained. If the authorities longer neglect so plain a duty, it 
will not be unreasonable for a jury to bring in a verdict of man- 
slaughter should any deaths be produced in future by sewer-gas, 
from causes similar to those exposed at the County Asylum at 
Frome. With the report of Dr. Gover before them, the managers 
of all public institutions ought to take courage, because such a 
report shows that preventive medicine is a great fact. Experience 
has now proved that sometimes science can point to such unanswer. 
able evidence with the proud assertion, prevention is better than 
cure. It is a scandal that the insanitary condition of so many 
private houses is the origin of so much avoidable disease. It is a 
disgrtice that any public institution should be without a reliable 

filan of its drainage, or a perfect systom of hygiene. How much 
ongcr is it to be possible to dochLrc that if a man is really anxious 
ti> gnaranl«e to himself six months' perfect immunity from pre- 
ventable disfttHR, he must get .■ommilled to one of H<*f Miijfslj's 
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prieons F And why P Because private honsea and public instiln- 
tioui ;iro not free from preventablo impiiritieB, ■whilst lodginga, and 
even hospitals, are too often, compared with prisons, highly 
dangerous abodes for any one who has a tendency to zymotio 
disease. In Ireland most of the pnbUc institntions are in part anp- 
ported by Govomment grants. In England and Scotland this is 
seldom the case. Still, Government grant, or no Government grant, 
adcqnata Sanitary precaations ought to be taken at all public insti- 
tations to protect the lives of the inmates. No permanent reform 
is likely to be enforced without a thorough, an independent, and a 
periodical inspection of all the stmctaral and drainage arrangements 
of these baildjngs. It wonld, therefore, be a great public gain if a 
Special Sanilary Inspector could be appointed, whose whole time 
shoald be devoted to the inspection of the Sanitary arrangements of 
pablic institutions, good, bad, and indifferent. Will the Congress 
support this view by resolution ? Such a recommendation to the 
Local Government Board would not bo invidious; because the 
managers of these institutions are becoming more and more alive to 
the Sanitary difBculties which have to be overcome. Hence, the 
institntious would willingly welcome the help, and follow the 
guidance of such an expert. The managers of these institutions pay 
handsomely for a periodical inspection of the boilers and machinery 
in these buildings, because they appreciate its value. The Sanitary 
Inspector would ho more welcome still, because he would not only 
reduce eipeuditnre, but he would increase the health of all the 
inmates. At any rate, the compulsory registration of the plans of all 
public or eemi-public buildings is a much needed reform. 

Henbt C. Bubdett. 



Nurses: How to Make them, How to Use them, 
How to Pay them. 

The propriety of reading a paper on Nursing at a Sanitai-y 
Congress will be pointed ont more particularly at the close of this 
paper. At this stage I will only say that the President of this 
Congress, on hearing aecidently from me what had jjeen done iu 
Derby during the last fourteen years in connection with our 
" Nursing and Sanitary Association," said, " Ton should bring 
the question forward at Croydon ; Dr. Carpenter's section on 
Sanitary Science and Preventive Medicine will give you a hearing." 
As Miss Nightingale well says, probationers must be sober, honest, 
tTTithful, trustworthy, punctual, quiet and orderly, cleanly and neat, 
patient, cheerful, and kindly, and to these qualifications let me add 
that they should be Christians with a single eye. 

And where, it will be asked, shall we look for sncbP I a 
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Eipect to find them everywhere. There are more woman of tbU 
kind than people commonly snppoae. Thoy are not met with 
easily, perhaps, bat that is very much because finch people are 
commonly retiring and nnobtrusive. They have something in them 
of the nature of the seoaitive- plant, but there are snch people in the 
world, and the way to got them is to let them know that they are 
wanted. Let the pnblic see tfl it that openings are made for ^em. 
In other words, let the demand be for this kind of women and the 
enpply will, in obedience to the rule, bo forthcoming. They will 
come qnietly, dropping in one by one, and the kind of women that 
yon will get in any one locality will depend very mnch npon the 
atmosphere — that is, the nnraing atmosphere of the neighbonrhood 
— the training that yon give them— the way yon use them — pay 
them — treat them after they are trained, and. List not least, the 
kind of honse yon provide for them. At present at least Homes are 
necessary, and the hoaso will depend npon the lady who has charge 
of it. 

I will not farther anticipate what is to follow, but proceed at 
once to consider more definitely how to make these women into 
nurses. There are exceptions to every mie, but, in all ordinary 
cases, nurses must be made in pnblic hospitals. To this special use 
of hospitals the attention of the pnblic requires to bo directed ; the 
pnblic should take more care than it has done that every hospital 
in the kingdom is used more or leas rs a school fornnrses. Certain 
large hospitnls in the metropolis, and a few in the provinces, have 
long been recognized as usefnl and neco-sary for the education of 
medical men ; and if the students are nndcr proper surveillance the 
hospitals are improved by being turned to this account. In like 
manner, only to a larger extent (for there should to this be no 
exception), hospitals should be schools for nnrscs; and if the nurses 
are placed under proper direction, the hospitals will be improved 
thereby. The question as to the regulations under which these 
women should be admitted must be dealt with cautiously. So far, 
however, as 1 have observed, it is not necessary for the hospital to 
do more than to provide proper accommodation for these women, 
and to take care that the nursing is under the direction of a 
qnalified lady. This lady should have unfettered liberty in the 
choice of her staS and of the pupils (or probationers, as they are 
culled), for upou her must rest the main rcsponaibility of the 
service. I think also that the lady superintendent shonld 
invariably be responsible, not to any outside authority, but to the 
general board of management. Let these simple points in all their 
fulness be admitted — that a hospital is not doing its duty properly 
if it is not training nurses ; that iu order to train nurses there must 
be some one person responsible for the selection of such nomon as I 
hftvo named, and duly qualified to give them infltniction ; and 
thirdly, that this person should be, like every member of the staff, 
nnder the control of the general board of management. Then, for all 
practical purposes the question is answered — How to make nurses. 

I pass on to the second point. How to use thorn ? This second 
onestion may lie answered bj- one word — use them loi'U. Ilon't ])ct 
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tliem, but tftke good care of them ; use them as serranle, but 
ivmember that their service is special, and use them for that and 
not Tor other kinds of service. Do not, for instance, in fi hospital 
let the nnrses scrub the floors or clean the grates. I know that in 
some institntions this mouial service is required of the probationers 
as part of their tr«,ining ! 1 hold it to be a mistake to set even 
probationers to scmb floors. Let me not be misnoderstood. I 
woald not have a nurse refuse, nnder exceptional circnmstancea, 
either to wash a floor or to clean a, grate, but the circamstances 
mnst be very exceptional. Again, use them well by providing that 
the^ shall have good food, and proper time for rest and relaxation. 
It IB false economy — to take no higher view of tbe question — to 
overwork a nurse. I plead not for luxury, but 1 plead for that 
which experience proves cannot safely be left to chance either in 
hoBpitals or in private families. Use your nurses well, treat them 
with confidence, take care of their health, be careful that they have 
a sufficient amount of sleep and &esh air, beware above all things 
of giving them etimnlanta " to keep up their strength," and do not 
expect from them that which is nnreaaonable. It will scarcely be 
believed, but I have known a person think that a nurse, because 
trained, would be able to stay on duty night and day. When she 
was remonstrated with, this ignoramus replied, " I thought that she 
was a trained nurse." ! ! 

But even where employers require nothing so unreasonable, it is 
well to remember that nnrses themselves- — some of the best nuraea- — 
will overtax their strength unless we act not only as their employers 
but as their protectors, I shall have something more to say on 
the employment of nurses afterwards, when speaking of nursing 
associations, but I pass on now to the third point : How to pay 
nurses ? 

This question, like the last, may be answered by one word, and 
by the same word — pay them tcell. Bj this I do not mean pay them 
extravagantly, at the same time I do mean pay them, properly, 
honestly, and if you will take my advice yon will insist upon it 
that tliey are paid. Yon may rely npon it, that there are few 
exceptions to the rule " that which costs nAthing is worth nothing," 
and before nursing is admitted to be one of these exceptions, I venture 
to suggest the inquiry, whether those who nurse "for nothing" are 
not, sooner or later, paid in some other way. At any rate, let me 
say, that the attempt to divide nnraiug into paid and unpaid, 
and to speak of unpaid nursing as if it were necessarily superior to 
that which is paid for, to throw a reproach npon paid service by 
nsing such terms as "mercenary," "hireling," &c., is a great 
mistake, an injustice, and an expensive Fallacy. My advice, then, is 
pay them. Insist upon paying them properly the full money value 
of their services ; let there be no debts on the one hand ; on the 
other, let there be no indebtedness, except that debt of gratitude 
which money may acknowledge, but can never pay. I am quite 
ready to admit that if you treat nurses with confidence and con- 
sideration, it will greatly enhance tbe value of any money payment ; 
but as to the money itself, let it be a plain, straigtitforward piece of 
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buBioeas. Thus yoa will see that tliese questions may be answered 
in a very plain, common-sen ae way ; and this ib preoisely the way 
in which all qnestions about mirsing should be dealt with. 

It will eervo to test what I have already laid down and to extend 
your interest in the subject if I make a few more romarka on the 
employment of nurses. There are throe tolerably distinct fields of 
work in which nnreea may bo employed in hospitals, in private 
families, and amongst the poor in their own houses. I do not 
propose to say anything more on the first two — nursing in 
hospitals and nnraing in private families, but on the employment 
of " district " nurses amongst the poor a few practical suggestions 
may be acceptable. And first, juat as nurses in a hospital need 
to be under the direction of a resident la^ly-auperinUmdeut, ao 
district nurses among the poor must be superintended; and 
further, the superintendence must be by some one who is their 
superior in position and in knowledge. The lady -superintendent 
should herself have had training. If the nurse knows more 
about nursing than her superintendent, you can well imagine 
that the superiutendence will be more a name than a reality. Of 
course, one person, if specially set apart for that duty, can super. 
intend many nurses, and la a large town this is by far the best 
plan. She must, as in the case of hospital nursing, choose her own 
aiaS, and the same person can very conveniently and effectively 
take charge of the other nurses who are to be employed in private 
&milies. Then the Homo for these nurses should be made the 
residence, and a comfortable one, for the lady -superintendent. 

Again, tho institution will soon become a valuable centre of all 
narsing business, a store-house for sick-room appliances, couches, 
pillows, bath chairs, Ac. Ac, an invalid kitchen, and the place for 
getting help of various kinds for convalescents, sending them to the 
sea, giving them extra food and clothing, encouraging them as much 
as possible to help themselves. As to the loan of sick-room appliances 
and the supply of comforts of other kinds from the kitchen, the 
norsB should simply distribute what the lady-superintendent directs; 
least of all should the nurse be allowed to give stimulants at her 
own discretion ; indeed, the want« of the sick poor arc so many, and 
of these so many rank in importance before stimulants, that I 
should myself bo quite willing to have stimulants struck off the list 
altogether. Proper food, bed-rests, couches, air-pillows, clothing 
and such things will more than consume the supply that the public 
can be expected to furnish. Stimulants too often mean want of 
fresh air and want of good nursing. As a gcuEral rule, a good 
narse and stimulants are at the antipodes, when the one comes in 
the other goes out, and vice vend. It is in this department of 
district nursing that the Sanitary aspect of the question becomes so 
oonspiouoDB. A district nnrse going from house to house among 
the sick poor is a most \'atuable hcakh-ofiicer, and this leads me to 
reniark that when you come to organize a nursing association you 
will find it prai-tically of great service to rt'gard it as much as 
possible as a Sanitary question, rather than for instance an 
ccclesiasiic'al one. I( should be a nursing and Sanitary association. 
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At Derby, from the first, the object of our aesooiatdon was utated 
to be "to provide thoronghly educated tmraes for the sick both 
among the poor ami in prirate families, aud to organize means 
which shall tend to the prevention and more or less directly to the 
removal of disease." This basis has proved itself after fourteen 
years' trial to be a Bound one. It covers all the gronnd. It enables 
yon to take np as occasion may serve any Sanitary question that 
arises {without starting a new society). There are many such- 
questions ;n connection with nursing which cannot be separated from 
it, for instance, the providing change of air for convalescenta and 
giving of them extra food, and thns materially contributing to the 
stability of the cure,— nay, more, the feeding of weakly ones, 
children and old people who want food not physic for many of their 
ailments. The establishment of cottage -hospitals, and to mention 
only one more— the latest development of our work in Derby — 
the delivery of health-lee tnres. 

Ton have no doubt heard in Croydon of " Ambulance" classes — 
a term borrowed from military service, but specially adapted to the 
wants of civilians by the Sovereign and Military Order of St John of 
Jerusalem. So far as I am -aware, iii every place except in Dorbv, 
these classes have been an importation from that quarter. But m 
Derby from the commencement we have declined all and every 
outside Buthori^. We lose something thereby in prestige and 
patronage, but we gain in freedom and in power of adaptation to 
circumstances. Wo require, as I have said, our nurses to have a 
" single eye, our organization in like manner hss been " single." In 
this way you escape both Scylla and Charybdis. 

The Apostolio maxim, " Study to bo quiet, and to do your own 
business," will not fail you in nursing, least of all, when it comes 
into contact with other business, even business more important than 
itself, I moan of course, when it comes into contact with religion. 
The so-called religious difficulty may always bo sattsiactorily and 
thoroughly disposed of in this way. There need, in &ct, be no 
difficulty ; any semblance of one " solvitar amhulando." Go straight 
forward : bring the question at once to this simple issue. Is it 
nursing P Is it good for nursing ? If it is, adopt it. If not, reject 
it, and do this at all costs. If it is a doabtfnl point, leave it 
open. Religion that will not bear this simple but, let me add, 
searching test, has something wrong in it ; at any rate it will not 
serve you in nursing the sick. Thus I have endeavoured to answer 
the three qnostions proposed about nurses, how to make them, how 
to use them, how to pay them. In doing so, I have sliown that the 
question is capable of very considerable enlargement. This exten- 
sion if not forced, but allowed to develop itself naturally, falls 
strictly within the province of the business ot this Congress, and of 
that particular department to which this section is devoted, 
" Sanitary Science and Preventive Medicine." 

W. OOLE, F.K.C.P., M,D. 
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Some Remarks on Hereditary Influence. 

What will be the fTitiu-e of man (conaideriag him merely in 
reference to hia animal nature) ? Whether hia body and mind will 
degenerate, or whether both will rise anpeiior to what thej now 
are, is a question of snch intonae interest that one wonders it has 
not more often engaged the attention of philosophers than it has. 

Treatises on Education (meaning by education the improrement 
of the existing generation) are legion ; whereas treatises on 
Heredity are very few. The word has hardly yet been realized in 
onr language, and, perhaps, there are many here present who have 
never heard it at all. 

Now, the definition of Heredity is the sum of tliose qualitien of 
body and mind tchich, being bom with us, are tranemilted to our 
children in contra- distinction to those qualities which are acquired 
afterwards by self- improvement or education. And as the subject 
is one about which there is a great deal of vagueness and indistinct- 
ness, even amongst the best writers, I will ask your indulgence, 
while I endeavour, before proceeding further with this paper, to 
make my meaning clearer by giving some homely instances of it. 

Let us suppose a person to be bom with a t®d temper, but to 
exercise a aelf-control and be actuatod by a sense of duty that 
enables him or her to reverse it — then, according to my view, the 
unckartged, not the changed, temper will pass to their children. 
Or, again, snppose a man to have a bad memory, but to improve 
it by fitndy and attention to business, I contend that his unimproved, 
not his improved, memory will be transmitted to liis offspring. 

This theory of Heredity ia controverted by many — especially by 
the advocates of education, who assume that instruction conveyed 
to children wilt pass on to their children again, not in the way of 
precept and example merely, but naturalhj, through the blood. 
And a very similar doctrine is used by writers on pauperism, and 
on temperance, and above all by men who adopt Uie false theory 
(false, at least, in my opinion) of evolution. 

I will not, however, delay yon by entering into controversy with 
them, because, for the purpose of my paper, 1 assume it to be on 
aiciirnt, that acquired habits of individuals, whether human beings 
or animals, are not hereditary. And my object will be to point 
out certain circumstances which, viewed ftom this standpoint, seem 
likely to affect our posterity. 

1. The first circumstance I shall name is tite large inereate of 
weaith accruing from trades and manufacturet und the camjiaraiively 
tmail iKcrease arising from agriculture. The consequence o£ which 
state of things is a perpetual flow of population from the rural 
districts to the great commercial centres of cities and towns. 

Now this migration oporatos in a peculiar manner, inasmuch as 
by far the larger portion of those who so migrate are women — (a 
foi^t, of the truth of which anyone may satisfy himself by turning 
to the COUHUS of the lust two dwiwlL'S), And it ruquirc'a but little 
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consideration to prove that the women bo niigratbg are a 

most attractive — at all events, the ablest, and each as uave tne 

greatest capability for work. 

If a girl of humble origin ie superior either in ment-a! advnntagca 
or personal attractions to those who surround her in her native 
village, the probability? is that she nspirea to some higher position 
than that of a labouring man's wife. She becomes an assistant in 
a shop, or, if of more intellectual tendencies, possibly a scliool- 
mistress. Her time is taken up and her attention engrossed with 
her dnties, and she becomes coniparativcly old ere she becomes a 
married woman. Country villages are thus deprived of the beat 
looking, the most healthy and the most eflSeient of their female 
population ; while the agricultural labourers are of necessity obliged 
to take less gifted wives, aod consequently have less gifted 
offspring. 

U, A similar cause of deterioration and, perhaps, a greator one, 
inasmnch aa it affects a still larger olaBs, is tkeeelibact/ aririii-j j'rcnn 
domettie service. 

Maidservants are taken chiefly from rural districts, and selected 
by their mistresses for efficiency in work, and, in a great degree, 
becanse of personal appearance. I do not mean that this last 
quality is ostensibly put forward as a requirement for service, but 
it is 80 practically ; for no mistress would receive a very plain girl 
into her honsehold, and certainly none would receive a deformed 
one. Thus women who might have made the most eligible mothers 
are taken away in order to be servants ; and few of them return to 
their villages after having become used to a way of living which 
disinclines them from encountering again the hardships of cottage 
life. For the most part they remain in service, and conncquenfly 
single, until an age which renders a family doubtl'ul ; while others 
gain the confidence of their employers, and remain in the servant 
life till the end of their days. 

The evil arising from this is that the agricultural labourer, being 
restrictad in his choice of a partner by the flower of his female 
Burroundings being taken away, is obliged to fall back on the less 
good residuum. And, aa in the case I described before, the raee is 
rendered less eflScient in mind and body, and in every sense less 
gifted by nature. 

It would be difficult to suggest any remedy for these two cooses 
of deterioration ; and all the more difficult, boean.se that the 
motives from which they originate are in themselves landable ones. 
It is laudable, no doubt, in a yonng woman to seek to raise herself 
from the low imd too often immoral condition of an agricultural 
labourer's daughter to the comparatively respectable condition of 
a domestic servant, or the still higher status of a schoolmistress. 
But it is this very rise which prevents her marrying. Regret the 
fact as one may — and sorry as one is to announce it — yet it is a 
fact, and whatiiver raises young women in respectability renders 
them more unlikely to marry and have children. 

III. The next observation I shall make applies to slanding 
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As domestic aervica debars eligible women from marriage, bo 
• does military service debar eligible men. 

In old times soldiers were called out for a single campaign. 
And, if they survived it, they returned to their homes and became 
domestic men, and fathers of families. Now, they are sent to 
distant lands and nnhealthy climates, or are immured in barmclcB 
wherein celibacy is almost a condition of their service. In either 
cose they are thns well nigh withdrawn from the matrimonial 
market. And this enforced celibacy robs the nation of its finest 
men — those who should have been moat encouraged to marry and 
become fethers of families. 

Nor is it only in respect of those who are taken away that 
military service is prejndicial. It acts also prejudicially in another 
way, at least in the case of the higher and middle classes. For the 
elimination of the more attractive men gives to the weak and 
feeble who remain at home a better facility for marryii^; which, 
if they nsed by choosing for themselves the most gifted women, 
would so far neutralize the evil. But that is what they do not 
do. Such men are shy and afraid of being refused, and, there- 
fore, they take a passive rather than an active part. Instead of 
seeking ont the women whom they prefer, they accept the women 
who seek them out. They also Bhrink fi"om the idea of marrying 
wives whose attractions may hereafter give them cause for jealousy, 
and they prefer the advantages of fortune and rauk which are not 
accompanied with the same drawback. Besides which, they livo 
much at home under the influence of thuir mothers and sisters, who 
naturally wish them to make good positions in life rather than seek 
wives who have personal attractions only. 

IV. The next circumstance I will mention is the im/itmnity io 
marry jpkieh ig afforded to idiots and imbeeilet. 

In our Government asylums and many of our nnion houses 
idiots are taught trades. And, much to the credit of the teachers 
who aro employed in this seemingly hopeless task, some of them 
acqnire considerable skill in their respective occupations. And so 
far, is good. But what follows as the consequence of this P Idiots, 
after being enabled to maintain themselves, are considered no 
longer objects of charity, and are sent back from the asylums to 
their homes. The lad who has been taught carpentry returns to 
his village, and there he marries, and may have a large family. 
The sempstress also is sent back, to provide for herself by needle- 
work ; and she does provide for herself, but in a different way from 
that which was intended. AnA thus idiots are produced generation 
after generation. 

I hear some one say, " What ! would you be unkind to these 
poor beings P " I answer. " No ! bnt I would not let them produce 
other poor beings to tlie detriment of our race." 

If the Government takes in hand a helpless child, whom its 
parents cannot maintain, and provides it with anst«nance and 
comforts, that Government has soi-ely a right to a control in its 
BubM)quent acticms. And, 1 think, it is not too much to ask that 
the Uoveruuicnt should thus euntinuc a ciuitrol over the persons 
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whom it has maintained, nntil they have passed tha marHa^ablo 
age. A stipulation might he made with the parents to that effect. 
Ifor can it be Eatd that such a proceeding ^oald be ont of character 
with the usnal course of our lep'slation. We live under a paternal 
government, which, free and liberal as it is, never hesitates to 
exercise its power when the true interests of its children are 
concerned. The Parliament which passed the Contagions Diseases 
Acta might certaiuly find a way to prevent idiots from marrying 
and having children. 

Thus I have mentioned some circumstances connected ^inth onr 
social organization which I think likely to affect the well-being of 
oor race. Many others will, no doubt, occur to your minds, 
though they have hitherto attracted only occasional notice, and 
have not been followed out by any systematic inquiries. Such, for 
instaace, as eotiBangnineous marriages, mental impressions, and 
human hybridity. But I have need only to refer to them to show 
that they are not of a nature to be dwelt upon here, and I shall 
therefore conclnde with one practical remark. 

Seeing that onr minds and bodies and diapoKitions are derived 
from our ancestors, it is, I contend, a dnty incumbent on every 
human being to select for his or her partner one whose ancestors 
have been free from bodily and mental defects, at least as far as these 
can be ascertained. And, therefore, it is the duty of the State to 
make accessible all possible means of information which can assist 
them in their researches, bo far as is consistent with individual 
liberty. The registei-a, for instance, might present many more facts 
than they do at present. 

The birth register might contain not only the name and surname 
of the child's parents, with their rank or profession, but also tlio 
maiden name of the mother, her age, and the nnraber of children 
she has previously borne. The death register likewise would be 
far moro useful if it gave the maiden names of deceased women as 
a help in tracing their pedigrees ; and there might be a general 
register of diseases, in addition to those which name causes of 
death. This latter plan has been found highly valuable in the 
conduct of life assurances, and there can be no valid reason why 
the world at large should not have access to similar records. So 
much, in truth, has the plan met with the approval of medical men 
that it has already formed the subject of a petition; and, notwith- 
standing the difficulties which ai-e in the way of carrying it out, it 
will most likely be adopted before many years are passed. 

Farther with regard to the census, the paragraph in the house- 
holder's schedule in which Government promises to observe secrecy 
might be omitted. The promise was needful when the census was 
a new institution, because it was thought that people wonld be 
reluctant to give answers unless some such precantion wore taken. 
Bnt now that it has become a recognizod institution, and people 
know by experience that no harm will ensue from answering 
inqairies and that refusal means penalty, they give information 

Supposing then this promise of secrecy be omitted, nud the 
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censnB bo opened to pablio inspection and bo made qninqncnnial 
instead of decennial as now, and a system of photography be con- 
nected with it — a plan which is not impossible, looking to the eitra- 
ordinarj progreaa which photography has made as well in cheapness 
ae in ezcoUonce — the tables in connection with the registers will 
offer a vast boon to the public. For every man purposing to unite 
himself with a family would, by aid of these docnments, pictorial or 
otherwise, be enabled to discover the antecedents of that family ; 
and a father whose daughter's hand was asked in marnago might 
save his posterity a world of suffering by some fact ho happened to 
ascertain throng h the same means. 

I ara well aware that if all these improvements were carried out 
a very small number of persona would yet avail themselves of their 
benefit— aa indeed it is only a very small number who tarn to any 
public boon which does not coincide with the fashion of the times. 
But a day may come when hereditary influence will be as much 
considered in relation to human beings as it now is in reference to 
sheep and osen, and when what I have named may lie the means of 
saviDg posterity, as far as its material existence is concerned, a 
world of suffering both mental and bodily. 

E. Wy1TT-E DOELL. 



The following papers were also read in this Section : — 

" On Simplicity, Common Sense, and Intelligent Supervision in 

Sanitary Appliances," by Mr. Peter Hiuckes Bibd, r.E.c.s. (c.S.fl., 

Cantab.). 

" On Naluro's Hygiene," by Mr. F. C. Kinosettb, f.c.h. 
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ENGINEERING AND SANITARY CONSTRUCTION. 



TuE President of the Section. Caplam Donglue Galton, c.d., 
delivered tlio following Address : — 

The President of the CongreBs, Dr. Richardson, ha« explained to 
you in bis Incid address that the life of man on this globe might 
reasonably bo expected to estend far beyond that to which he now 
ordinarily attains, provided be wore removed from all the eonditions 
nnfavoarable to long life which eneompass him. Of theao con- 
ditions some are bcroditary, some arise from habits and are 
personal to the individual. 

But there is another largo class of conditions which are the 
direct result of the cireurastances to which man iB exposed la 
conaoquenee of living in commnnitics. 

All living beings are in a continual condition of change, which 
resnlta in their throwing off from the body matters which poison 
c»rth, air and water, nnlcss space, time and opportnnity are 
afforded for the counteraction of these deleterious effects. 

Epidemic diseases are observed to occur in very different degrees 
of intensity at different periods, amongst gronps of population 
exposed to certain unhealthy conditions. Sometimes they take the 
form of pcstilcncefi, and inmiediately afterwards, the conditions 
remaining the same, they subside and nil but disappear, again to 
renew their ravages at some future period. 

A careful esaniination of their pbenoraena baa led to the dia- 
covory that whilst we have no knowledge of the cauiea which made 
these epidemics break oat at one time and not at another, there are 
certain wsll-deRnod conditions which inflnenee most materially not 
only their actnal intensity, but also their frequency. 

Thus, intermittent fever was observed to disappear from places 
which it formerly ravaged, aft^r drainage of the soil and improved 
rnltivation. 

It wa« uost discovered that by cleanliness, fresh air, and 
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dimmiabed crowding tlio worst forma of pestilential fever, which 
used to commit ravages similar to those of the plagno, disappeared 
entirely from English gaob. 

The breathing of foul air contaminated by the breath of other 
persoDS appears to be the special agent which predisposes people to 
coDsnmptioD and diseases of that class. 

Zymotic diseases, namely, fevers, diarrhcca, cholera, dysentery, 
&C. are most intensely active where there is overcrowding, and the 
repeated bi-e&thing of air already breathed, snch air being farther 
contaminated by moisture and exhalations from the skin; and 
where there are emanations proceeding from animal eicretions, or 
from decaying vegetable matter, together with moiatnre, from the 
want of drainage from arinals, cesspits, and manure heaps. More- 
over, cholera and dysentery are intimately connected with the 
condition of the water supply; while an epidemic prevails, the 
question whether a given population shall safTer or escape may 
almost bo predicted from a chemical analysis of the drinking water. 

It is to the physiologist and the chemist that we must look for 
the causes from which tlicso baneful effects arise, and what are the 
eonditions which should bo altered to prevent or remove them. 

The engineer stops in aftor these causes have been pointed out, 
and it is for him to design the methods of prevention or removal. 

Five hundred years ago the population of the whole kingdom was 
only equal to the present population of the metropolis. When the 
first recorded census was taken in 1801, the population of England 
and Wales was less than fl,OO0,000; it has now reached nearly 
2.'>,000,000. We are crowded together as we never were crowded 
before ; our pnrsuits are more sedentary, our habits more luxurious ; 
houses increase in number, land is more valuable, the green fields 
more remote; our children are reared among bricks and paving- 
atones. It ia daily becoming more and more impossible in the 
qnetition of health for any one member of a community to separate 
his interest from that of his neighbours. If ho places his hoase 
away from others the air which he breathes may receive contamina- 
tion from the neighbouring district ; tho dirty water which he 
throws away may pollute the titroam from which his neighbours 
draw their supply; and when a population congregates into towns 
the influence of the proceedings of each individual on his neighbour 
becomes strongly apparent. 

In places where many dwellings ate congregaled together, the 
requirements for health may be classed as — first, tfause that are 
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comjoon to the commnnity, each as the supply of good water, the 
removal of foni water, and the removal of rofaso matter ; and 
secondly, those which immediately concern the individoal honse- 
hotder, such an the condition of his hoase and the circumstances of 
ita occupation. 

Bnt the existeiice of some danger to health in honees in townB or 
Tillages may be a Boarce of danger to the housCB around. In my 
own case, illness was canned by niy nczt-door neighbonr having & 
defective soil-pipe, the sewer-gas from which passed throagh the 
wall. This was a danger from which perfect drainage in my house 
afforded no protection. 

On these and similar grounds, it is the interest of every person in 
a commnnity that every other member of the commnnity shonld 
live nnder conditions favonrable to health. 

Each year as the population increases and as dwellings multiply, 
so does the imporlancc oE promoting these conditions increase ; and 
so long aa preventable diseases exist throughout the country, we 
most not deloda oiiraelves with the idea that we have done more 
than touch the borders of Sanitary improvement. 

There arc few subjects in which so many professions of progress 
have been made in the last few years aa in the theoretical knowledge 
of how to provide a healthy dwelling and a healthy town. 

Books innumerable have been written opon the question. 
Physiologists have invented every conceivable theory; patentees 
have invented every conceivable description of apparatns; engi- 
neem, architects, and builders overwhelm yon with professions of 
their knowledge of Sanitary principles, and millions of money hava 
been spent in furthering the schemes they have devised ; and yet, in 
spite of all these efforts, there are very few houses and very few 
towns where you would not easily detect some grievous Sanitary 
blunders. 

I believe this to be dne, in the first place, to the fact that the 
majority of men prefer anything to thinking for tliemselvee. They 
like to obtrtin their knowledge as they do their hats— from a shop, 
ready-made. They will aceept theories laid down by some one else 
rather than laboriously collect the facts and ri^aso a carefully upon 
them. The result has been that money has sonietimes been ex- 
pended apoQ theoretical suggestions which have later proved to bs 
fallacies ; the money has Ijeen wasted, and then discouragement has 
followed. Thei'e is perhaps no branch of public work in which 
onesidedness has done more mischief than in measures for so-called 
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improvement of public health. If expenditure had only taken 
place on observed facts and experience, we should be now standing 
in a more advanced position than we at present occupy. 

In the second place, the Sanitary education of the country haa 
not been brought into a systonj. People seem to have thought that 
Sanitary knowledge could be picked up anyhow. Important ques- 
tions of drainage, of water sapply, of ventilation, have in many 
instances been committed to persons who had a good education in 
general architectural or engineering knowledge, in the nature and 
nse of materials, and other such matters, but who had never 
received any special training in the Sanitary side of engineering, 
Tet the problems which the Sftniteiy engineer and architect are 
called on to solve require for their solution a knowledge of the 
higher branches of phjsica, chemiBtry, geology, meteorology, and 
kindred sciences, and entail as close habits of observation as any 
other branch of the engineering profession. 

In the third place, it has always seemed to me that the Bystem 
under which the Government advances money for Sanitary works, 
whilst of great primii facie advantage in one point of view, yet has 
its disadvantageous aspect. 

The facility with which Corporations and Local Boards have been 
enablt'd to boiTow money at a low rate of interest has no doubt had 
the effect of inducing a more immediate expenditure for Sanitary- 
works than would hare taken place nitbout this aid. 

But the expenditure has not, in all cases, been so carefully COQ- 
Mdered beforehand aa would probably have been the caso if the 
towns had been left to raise the money without Government aid. 

The result has been that much money has Hometimea been spent 
where it has been subsequently seen that less money, carefully and 
judiciously applied, would have sufficed. 

There lias also been in the system of loans to towns a tutelage 
by the Government, which diminishes reaponsibility. 

Where a loan is applied for, the plan upon which the money is to 
be spent is submitted for Government approval. The Government 
only lends the money after the approval of the proposed scheme of 
expenditure by one of their inspectors. 

The Local Authorities of the towns to be drained cannot there- 
fore be i-cHponaible foi- the plan selected ; for the Local Authorities 
must alter their plans to suit the views of the inspector. The 
responsibility of the engineer is diminished, because ho may Im 
compelled to modify his plan in a manner of which he may not 
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tboronghly approve ; and tbo inspector has no responsibility in the 
matter, because, after havinR approved of the general scheme, he 
has no control over the details or the execntion of the work, nor 
can he be in any way held responsible if the result were a failure. 

Indeed, after the money has been once borrowed, there is no 
certainty that it need bo spent in accordance with the plans. I 
hare heard a rumoar that, in one instance at least, a scheme has 
been approved, the money has been borrowed, and never sp«it at all 
on the work on account of which it was borrowed. 

Nor is there any apparent reason why the Government should 
have come forward to press money upon the Corporations. 

The plan adopted by the Government in former times for pro- 
moting land drainage would have answered equally well in the 
case of sewerage works. 

The Government commenced by assisting landowners, with loans 
granted on the security of their estates, the money being eipended 
on a system of drainage approved by the Government inspector. 
But when the system bad been initiated, private enterprise was 
allowed to take its place, and companies were formed who advanced 
the money and employed leading engineers to advise upon its 
cxpcnditnre ; and the intervention of the Government was no longer 
necessary. 

A similiar course of proceeding would have been applicable in 
the case of town drainage. If the Government, instead of becoming 
themselves money-lenders on so large a sc-ale, and thus constituting 
their inspectors the sole advisers on matters of drainage, had passed 
as Act of Parliament enabling any town to borrow an amount of 
money, bearing a due proportion to the rateable value of the town, 
a sound security wonld have been created ; and if large companies 
had taken upon themselves the function of lending to towns under 
a system similar to that in force for land drainage, via., of satisfying 
themselves, through the advice of a leading engineer, of the probable 
efficiency of the plans for which money was advanced, a greater 
scope wonld have been afforded for progress in Sanitary Science. 
Indeed, I cannot bat think that we should have reached a higher 
level of Sanitary improvement in this country than now prevails, if 
the Government had limited itself to its more legitimate functions. 
Til., first, the enactment of laws requiring Sanitary defects to be 
removed; and second, the promotion of measures for diffusing a 
Bonnd education in Sanitary knowledge; instead of pursuing the 
course of endeavouring to dictate the exact measures to ho followed 
in each cusc. 
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But it may be asked. What is Sanitary knowledge ? It ie fre- 
quently Msnmed that drainage and water-supply are the principal 
subjects which are embraced in the term ; but theao only make np 
a amall part of the subject. 

At the present time there does not exiat any treatise which bringa 
to a focuB the various problems of mechanical and physical Bcicnce, 
upon which Sanitary knowledge is based. The variety of these 
problems will be beat illustrated by a few instances. 

A sanitarian tells us that health depends on pure air and pure 
water. If a site is to be selected, it requires a consideration of its 
position with respect to its surroundings. It requires a knowledge 
of the temperature of the air and of the aoil ; what are the pre- 
vailing winds ; what is the amount and incidence of the rainfall ; 
and what is the pcrcolativo capacity of the soil. 

The engineer cannot interfere with the general conditions of a 
climate, but he may produce important changes in the immediate 
surroundings of a locality ; he may modify tlie condition and tem- 
perature of the EoO i he may control atmospheric damp ; ho may 
arrange for the rapid removal of rainfall, or he may canso the 
Tj.iniall to be retained in the noli, to be given out gradually in 
springs, instead of passing away in torrents to flood the neighbour- 
ing districts. 

In the Island of Ascension, the power of retention of wat«r in 
the soil eiorciscd by the planting of trees was exemplified. That 
island formed a convenient point for ships to call at for obtaining 
water on their way home from the East Indies. It was a barren 
rock, to which formerly the water had to be conveyed in ships. 
Abont fifty years ago trees were planted on the island. These have 
thriven, and now the rain which falls, instead of passing away at 
once into the atmosphere by evaporation, is retained in a sufficient 
quantity to enable the water to be collected for the supply of the 
ships which call at the island. 

The engineer may modify the incidence of disease. Algeria, 
perhaps, offers some of the best illustrations of the manner in which 
engineering operations have remedied the evils of the proximity of 
marshes. Bona stands on a hill overlooking the sea ; a plain of a 
deep rich vegetable soil extends southwards from it, but little raised 
above the sea level. The plain receives not only the rainfall which 
falls on its surface, but the water from adjacent mountains, and is 
consequently saturated with wet. The population living on and 
near thi^ plain snffered intensely from fever : entire regiments were 
doslroTcd by death and disease. It was at last dctcnnined to draiu 
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tlie plain. The rcsalt of this work was an immediate reduction of 
tlie sick and death-rate, 

i'ondonc, in Algeria, ia situated on sloping gronnd, immediately 
above the marshy plain of the Mitidja; moantain ranges rise 
immediately behind it. It was first occnpied in 1844, and in the 
succeeding year half the popnlation was swept away by fevers and 
dysentery. During the first twenty years the mortality waa 10 per 
cent. The surrounding marah has since been drained and cultivated, 
and the mortality now is 20 per lO'Xf. 

Similar instances may be qnoted from our own possessions in 

In the northern Doab districfa in tho north-west provinces of 
India the eiceasiTe fever mortality for which these districts were 
not«d has been mitigated by extensive drainage works, by means of 
which tho water which formerly stagnated in the land is now led 
away by continnonsly flowing streams. 

When a site has been selected, it ia necessary to consider ihe 
question of the snbsoil. 

The air does not cease where the ground begins, but air permeates 
tbe gronnd and occupies every space not filled by solid matter or 
by water. Thus, it is the same thing to bnild on a dry gravelly 
soil, where the interstices betweun tho stones are naturally somewhat 
large, as to build over a stratum of air. Tho air moves In and out 
of the soil in proportion to barometric pressui-e, and with reforenco 
to the wind. If there is much water in the soil, the air carries witJt 
it watery vapours, and ia cold, and such a site is called damp. 

A site with a high water level is, as a role, more unLealthy than 
a site with a low water level ; but a site with a lluctuating water 
level is moat unhealthy. The Sanitary engineer can control tho 
water level in the soil, or constmct works to remedy the evils of a 
wet site. 

There is also a considerable quantity of carbonic acid in the soil. 
It varies at diiferent depths ; it has been found to vary greatly even 
in localities in close proximity. The processes going on in the soil 
in these several places are therefore probably very diUerent. Each 
will have its influence on the ground air. One evil arising from a 
fonl snbsoil is very apiMiront. In cold weather the temperature of 
a house is wanner than that of tho outer air. If a house ia built ou 
Boil containing deleterious matters, the impure air will be drawn 
into the house by the action of the warm air of tlie house. The 
Sanitary constructor takes measures to check tho passage of air 
between tho house and the ground under and ai-ouud it. Tho fact 
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of this continual free passage of air in and ont of tte ground mtikcB 
it important tliat not only Bhould the gronnd lived on bo froe from 
■water, bnt that it should also be free from impnrities. It would bo 
just as healthy (indeed, probably far healthier) to live over a pigsty 
than over a sito in which refuse haa been boried, or in which sewer 
water has penetrated, or over a soil filled with decaying organio 
matter ; thus, before bnilding on any gronnd, its nature shonld bo 
carefully examined. 

What then can be more dangerona, what more wicked, than the 
everyday proceedings, in the metropolis and elsewhere, of those 
persons who purrhaae a bnilding site, who extract from it the 
healthy clean gravel and sand which it contains, allow the hole to 
be filled np with mbbish, and then proceed to build upon it P 

When the site has been selected, the Sanitary architect has to 
(Unsider how he will distribnte buildings over it. The deteriorating 
effect of residence in towns has been frequently noticed. 

The Registrar-General has shown that a popnlation of 12,892,9P2 
persons living on 3,183,965 acres in the districts comprising the 
chief towns of England, showed an average death-rate for ten 
years of 24-4 per 1000 ; whilst a population of 9,819,284 living on 
34,135,250 acres in districts comprising small towns and country 
parishes showed an average death-rate for a similar period of 19'4 
per 1000. 

It has been calculated that of the adult population of London 
53 per cent,, of that of Birmingham 49 per cent., of thot of 
Manchester 50 per cent., and of Liverpool 62 per cent., were 
immigrants from the coantry settled in the town, and that tho 
nugoritj of the incomers were men and women in the prime of 
life. 

Tho mortality in these tour towns averaged 2(5 per 1000 against 
19 per 1000 hi tho adjacent country diatricta; the mortality of 
persons under the ago of 15 being 407 per 1000 in these towns 
against 22 per 1000 in the country districts. 

The marriages in tho city population were four times ba 
nnmeroua as in tho agricultural counties, but the births in the 
town population only exceeded those in the agricultural population 
by one- sixth. 

When we consider the canses of low health in towns, it becomes 
apparent that the extroordtuory degree of unheal thiness is 
nnneoessary. 

It will be found to result from absence of circulation of air 
through and between buildings, and from the retention near or in 
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The superior healthiness of the i 
mcasnre to the carefnl provision 
principally to the fact that the n 
whilst afl'urding accommodation for a dense popolation on a limited 
area, arc provided with free through ventilation, and allow of 
ample epaca all around for the circulation of air, as well as to the 
fact that imparities are not allowed to be retained on the open area 
around them. 

The health of any building is dependent upon free and moving 
pure air, outside and inside its walls ; anything which interferes 
with this Grat condition of health is injarious. And it follows that 
in towns, where land is dear and a largo number of persons are 
crowded on a given area, better ventilation and circulation of air 
may be obtained by placing dwellings in stories one above the 
other, and leaving spaces between the buildings, than by placing 
them in one-storied buildings which would be too close together to 
allow of circulation of air round the building. 

The next step in knowledge of Sanitary construction is to learn 
how to obtain pure air in a building. What is pure air ? Where 
are the imporitiea which make the air of a town so different from 
the fresh air of the country ? The volnmo of sulphnric acid fiwm 
coal thrown up by onr fires into London air is enormous. A cnbio 
yard of London air has been found to contain 19 grains of sul- 
phorous acid. The street dust and mud is full of ammonia from 
horso-dung. The gases from the sewers pour into the town air. 

Onr oiviliKation compels ns to live in honscs, and to maintain a 
temperature different from that ont of doors. What are the condi- 
tions as to change under which wo exist out of doors P 

The movement of the air is stated in the Begistrar- General's 
reports to be about 12 miles an hour on an average or rather more 
than 17 feet per second. It will rarely be much below G feet per second. 

Im^ne a frame about the height and width of a human body, 
measnring about G feet by 1 J, or 9 square feet : multiplying thU by 
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r at G feet a Beccind, it will nppear 
inute 3240 cubic feet, in 
r would flow over one person in 



Uie velocity ot morement of the a 

that in one Hecond 54 cubic feet, ii 
one hoar 196,400 cubic feet of a 
the open. 

In Ii room the conditions are Teiy different. In barracks, in a 
temperate cliniate, 600 cubic feet is the ajtace allotted by regulation 
to each soldier; and when in bospital from 1000 to 2500 cubiu 
feet to each patient. 

If it were desired to supply in a room a volume of fresh air 
comparable with that supplied out of doore, it would be necessary 
to change the air of the room from once to five times in every 
minute, but this would be a practical impossibility ; and, even if it 
were possible, would entail conditions very diaagreeablo to tho 
occupants. 

Hence, to maintain the comfort and temperature we desire 
indoors, we sacrifico purity ot air. Therefore, however impure the 
outer air is, that of our houses is less pure ; and it may be accepted 
as an axiom that by the best ventilatinp arrangements we can only 
get air of a certain standard of impurity, and that any ventilating 
arrangements are only makesliifts to assist in remedying the evils 
to which we are exposed from the necessity of obtaining an atmo- 
sphero in our houses different in temperature from that of tho 

On tho other hand, why should we not do our best to obtain as 
pure air as we can ? It lias been recently shown that the soot and 
many deleterious matters from smoke may be easily removed by 
passing the smoke through spray on its way to the chimney. 
This would remove much impurity from town air; but until such 
A system of purifying town air is adopted, we can improve the air 
in our houses by removing the suspended matter from the inflowing 
air by filtration. Moreover, those suspended matters exist in much 
smaller quantities at an altitude ; at 100 feet they are greatly 
diminished, at 300 feet tho air is comparatively pure. In Paris the 
air for the Legislative Assembly is drawn down from a height of 
180 feet, so as to bo taken from a point above many of the impurities 
of the town atmosphere, That is a reasonable and sensible arrange- 
ment, and might be usefully adopted in public buildings in towns. 
In the Houses of Parliament, tho so-called fi-esh air is taken from 
courtyards on tho street level, from which horse traffic is not 
exclnded. 

The maintenance of the standard of purity, or rather impurity, 
iu a building, depends on ventilating arraugomcut^j. Ventilation 
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chiefly depcnda on the laws which govern the movement of air, its 
dilatation bj heat or contraction by cold; or, if ventilation ia 
effect«d by pnmpB and fans, then npon the laws of the motion of air 
in channels, the friction thoy entail, and aimilar qnestiona ; there- 
fore all these are matters for careful atndy. 

But when we apply the atndy to practice, other conai deration b 
occur. We are told by theory that a room containing au air space 
of 1000 cubic feet, occupied by one individual, would require to ba 
supplied with 3000 cubic feet per hour, in order to maintain it in a 
proper condition of purity and humidity. But in our temperate 
climate, a careful practical examination of the condition of barrack- 
rooms and hospitals, judged of by the test of smell, showed that 
arrangements which appear to provide for a volume of air much less 
in amount than that obtained by calculation will keep the room in a 
fair condition. 

These results have pointed to about 1200 cubic feet of air 
admitted per man per hour in barrack-rooms occupied by persons in 
health. 

This need not be set down to errors in calculation or in theory. 

There are many data which cannot be brought into the theoretical 
calculation. For instance, the carbonic acid disappears in a newly 
plastered or lime-washed room, and could be recovered from the 
lime, therefore a newly cleaned, limo-whitcd room will present 
different conditions from a long--occupied, dirty room. Washing 
with quicklime destroys fungi in dirty walla ; the same effect is 
produced by sulphurous acid fumigation. Air has the same 
property, especially dry air ; and hence, opening windows, turning 
down beds, and all such meflsurea, net directly on the subsequent 
state of the air. Therefore an enormous effect is produced on all 
the elements of the above calculation if the windows of a room are 
kept open for several hours a day, instead of being closed. 

Besides this, the conditions under which the air flows in and out 
of a room are so varied. The walls and ceiling themselves allow of 
a considerable passage of air. 

The ceiling affords a ready instance of porosity. An old ceiling, 
it will bo observed, is blackened where the plaster has nothing over 
it to check the passage of air, whilst under the joists, where the air 
has not passed so freely, it is less black. On breaking the plaster, 
it will be fonnd that its blackness has arisen from its having acted 
like a filter, and retained the smoky particles, while the air passed 
through. 
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Hl-fitting doors and windows allow of tho paGsage of a con- 
siderable qnantity of air. 

In a temperate climate, where the changea of temperature of tlie 
onter air are rapid and conaiderable, these means of prodncing the 
outflow from and the inflow of air into a confined space are in 
constant operation, A sleeping- room is very warm when occnpied 
at night, a rapid fall of temperatnre ontaide occnra, and at once a 
considerable movement of air takes place. 

It may bo summed np that, whatever the cnbie space, the air in a 
conGned space occnpied by living beings may be assumed to attain 
a permanent degree of pnrity, or rather impurity, theoretically 
dependent npon the rate at which emanations are given out by the 
breathing and other exhalations of the ocoup&nta, and upon the 
rate at which fresh air is admitted, and that, therefore, the same 
supply of air will equally well ventiUte any space, but the larger 
the cubic space the longer it will be before the air in it attains ita 
permanent condition of imparity. Moreover, the larger the cubic 
Bpace, the more easily will the supply of fresh air be brought in 
without altering the temperature, and without causing injurious 
draughts. One of the chief difficulties of ventilation arises from 
the draughts occasioned thereby. Everyone approves of ventilation 
in theory, but practically no one likes to perceive any movement 
of air. 

These conditions point to the care which should be exercised in 
the form of rooms, the position of windows, doors, fireplaces, and 
other matters. We should study how the currents of air move in a 
room ; what is the effect of the form of room on the circulation of 
these currents of air ; for instance, a lofty room with the tops of 
■windows Homo distance below the ceiling, and without outlets for 
L air at the ceiling level, becomes dangerons, unless a constant circa- 
I lation of air goes on, because the heated air, loaded with impurities, 
ascends, stagnates in the space near the ceiling, cools, and fnUs 
down, and re-mixes with the air in the lower part of the room, and 
thus increases in impurity. 

are modified by anything which causes circulation 
of the air. The open fireplace creates circulation oE air in a room, 
with closed doors and windows. The air is drawn along the floor 
towards the grate ; it is then warmed by the heat which pervades 
all objects near the fire, and part is carried np the chimney with 
the smoke, whilst the remainder, partly in consequence of the 
warmth it has acquired from the £1*0, and poi'tly owing to the 
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impetas created in ita movement towards the fire, flows upwards 
towardB tbe ceiling near tbe cbitnnej breaet. It passes along the 
ceiling, and, as it cools in its progress towards the opposite WEkll, 
descends to the floor, to be again drawn towards the fireplace. 

Thus the open fire, whilst continually pemoring a cortain quantity 
of air from the room, which must be replaced hj fresh air, causes an 
efficient circulation of the air remaining iu the room. 

Moreover, a room warmed by an open Are is ploasanter than a 
room warmed by hot- water pipes. 

A warm body radiates heat to a colder body near to it. The 
heat rays from a flame or from incandescent matter pass through 
the air without heating it ; they warm the solid bodies upon which 
they impinge, and these warm the air. 

Where the source of heat in a room consists oE hot-water pipes, 
or low-pressure steam pipes, the air is first warmed, and imparts its 
heat to the walb. The air is thus warmer than the walls. When 
a room is warmed by an open fire, on the other hand, the warmiug 
ia efTeoted by the radiant heat from the fire, which passes through 
the air without sensibly warming it; the radiant heat warms the 
walls and furniture, and these impart their heat to the air. There- 
fore the walls in this case are warmer than the air. Consequently, 
in two rooms, one warmed by an open fire, and the other by hot- 
water pipes, and with air at the same temperature in both rooms, 
the walls in the room heated by hot-water pipes would be some 
degrees colder than the air in the room, and therefore colder than 
the walls of a room heated by an open fire ; and these colder walls 
would therefore abstract heat from the occupants by radiation more 
rapidly than would be the case in the room heated by an open fire. 
And to bring the walls in the room heated with hot-water pipes to 
the same tomperatui'e as the walls in the rooms heated by the open 
fire would require the air of the room to be heated to an amount 
beyond that necessary for comfort, and therefore to a greater 
amount than is desii'able. Moreover, warmed air contains less 
oxygen than cooler air, and as sick persons are more sensitive to 
Buch influences than persons in health, these may be the reasons 
why, in hospital wards, the wanning by means of an open fire has 
been always preferi-ed to warming by hot air or hot-wat«r pipes. 

With complicated buildings, Buch as theatres, legislative assem- 
blies, prinons, &c., the problems of ventilation are more difficult 
and intricate, but all are based on the same principles of the more- 
men t of air. 
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Another group of qTiestiona rclnttng to Sanitary constmction are ; 
What are the best materialB for the honse, and the best distribntion 
of those materials ? How can the less pure air from the gronnd 
be prevented from entering the hoQse through the basement ? 
What is the effect of the jjorositj of materials on the health of the 
inmates of a honse ? What is the law which regulates the loss of 
heat through walla and windows, skjlighls and roofs ? For 
instance, if we assume that the loss of heat throngb a wall nine 
inches — i.e. one brick — thick, with a. temperatnro inside the room 
two degrees above that oatside, would be one anit for a given 
area of surface of wall, the loss of heat through a wall built of 
two half bricks— I.e. four-and-a-balf inches^on each side of a central 
air space, would be two-thirds of the loss of the solid wall. Simi- 
larly the loss of beat through a double n-indow would bo about 
three-fifths of that throngh a single window. The laws which 
govern these questions are as complicated as those which govern 
the strength of materials, or the flow of water, and they form the 
alphabet of Sanitary building. 

Whilst, however, I have hmited myself to speaking of a theo- 
retical knowledge, it ia of essential importance that the Sanitary 
architect, builder, or engineer should have also practical technical 
knowledge of the subject. Ho should know what constitutes a 
good material and good workmanship. 

One instance of the Sanitary importance of the quality of mate- 
rials will EulTico here. Dust atid impurities adhere less to glass of 
B good quality than to glass of a bad quality, bccaase the surface of 
the latter becoraea rough much more rapidly than the surface of 
glass of good quality. 

But I here is one branch of work connected with water supply 
and drainage in which practical knowledge ia especially necessary, 
and which has not been so prominently considered as it should be. 
I mean the details of the plumber's work, and the work connected 
with house drains. However well you may design your house 
drains, the wliole of your design may be rendered nugatory by 
apparently trifling mistakes or carelessness in the details. Tour 
trap may be excellent, but the junction with tho pipe may be 
fanlty. It ia easy to conceal n bad joint; it is long before the 
defects in a badly-laid drain will become apparent if the drain is 
buried underground. Therefore, it is not only the officers of the 
army of Sanitary constructors who require knowledge and educa- 
tion, but the foremen and the labourers, each in his own degree. 
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I have tlitts speciaily called attention to these points of Sanitary 
constraction, because they are not in general sufficiently dwelt 
npon ; and the pn]>ular' idiia seems often to be that Sanitary 
engineering means drainage and water supply alone. I would not 
derogate from the enormous importance of these matters ; but 
public attention lias been so largely directed to water supply and 
drainage — oapecially here at Croydon, where your eminent townu- 
man, Mr. Baldwin Latham, has done so much, and there are such 
eminent Sanitarians as vice-presidents of this section, Mr. Granthum, 
Mr. Bailey Denton, Mr. Rogers Field, and others — that I should 
only repeat what has been said, much better than I oonld say it, 
by many before, if I continued my rc'suW of what makes up 
Sanitary knowledge by saying much npon those branches of the 
sobJBct. 

1 cannot refrain, however, from offering a few remaks upon 
these subjects, which at the present time necessarily fill the public 

We derive our whole water supply from the rainfall. If it falls 
on an impervions surface, it runs off in rivers above ground ; if it 
falls on a pervious sui'faco, it runs off underground iu rivers whose 
direction of flow wilt depend on the geological formation. How- 
ever much our population may grow, we cannot therefore increase 
our sapply ; but we may store it and utilize it if we obtain a know- 
ledge of where it falls and where it flows to. It ia thus the func- 
tion of the Sanitary engineer to trace the course of these water 
supplies. But rain does not fall equally over the whole country. 
On the contrary, as has been so well shown by Mr. Symons, there 
is in some localities in England an enormous surplus, and iu other 
localities a bare supply, and the incidence of these supplies has no 
reference to the spread of popnlaiion over the country; thus it 
re(|n)Tes something beyond local oi^anizatiou to arrange for a 
distribution of the supply in accordance with the relative wants of 
the connlTy. It is on these grounds essentially the duty of the 
Government to take np this question. 

The Government have taken into their hands the more theoretical 
qnestion as to when storms may be expected ; bnt they have not 
taken in hand the qnestion whieh has an enormously greater 
practical importance, viz., that of watching over our water supplies, 
although it is on the careful use of these that the health of the 
whole country depends. The Bret step towai'ds obtaining a clear 
understanding of the question is to briag all the informution on 
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this Bnbject to a focoe. At the preeoat time there are certain 
important pablic departments, the information collected by which 
bears materially on the Sanitajy condition of the coantry ; and yet 
these departments are scattered aboat indiscriminate]}', aa if with 
the intention of preventing the information they already possess, 
and conld so easily add to, from being brought to any useful focns. 
The departments to which I allade are — 

1st. The Ordnance Survey, which is under the First Commis- 
aioner of Works, probably of all departmonta of the Government 
the one least qnalified to administer it nsefulJy. The Ordnance 
Survey was originally undertaken on the one-inch scale for military 
pnrposes. The military map has long been coraplct«. A survey 
was, however, commenced on an enlarged scale many years ago, 
which affords an admirable map for Sanitary purposes. But the 
progress is so alow, that a large portion of England remains 
unmapped, except on the old one-inch scale. 

2nd, The Geological Survey, which is nnder the Privy Council, 
and whoso progress also is very slow. 

3rd. The Registrar- General's Department, which is attached to 
the Local Government Board. 

4th. The Meteorological Office, which is under the Board of 
Trade. 

The Erst step is to bring these departments nnder one general 
head, so that the information they can aevemlly afford may be 
properly correlated. The Local Government Board would seem to 
be the department under which they would most naturally fall ; 
and a department should be added for registering the distribution 
of rainfall over the British Isles on the plan initiated by the enter- 
prize of Mr. Symons. 

By means of this machinery the information bearing on the 
■water supplies of the country, which is iu existence, could be easily 
collected and made available, and tho Government and Parliament 
would then be in a more favourable position for considering the 
necessity and, if sach necessity exists, the means, of enabling tho 
districts furnished with a copious water supply to assist tho less 
favoured districts. 

On the question of sewage, time would not allow me to enter ; it 
is sufficient to say that this must remain always a problem for the 
Sanitary engineer, because no one system of sewage could bo 
adopted universally ; the peculiarities of different localities require 
different methods of treatment. 
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Where land at a reftsonable price can be procured, with favour- 
able nntnral gradients, with soil of a SQJtable quality and in a 
sufficient quantity, a sewage £ann, if properly conducted, ia 
apparently the best method of diepoaing of water- carried sewage. 

In the case of towns, where laud is not readily obtained at a 
moderate price, some of the ppocesses, based upon subsidence, preci- 
pitation, or filtration, produce a sufficiently purified effluent for 
discharge, without iujarioua result, into watercourses and rivers, 
provided the volume of wat«r into which it ia discharged is of 
sufficient magnitude to effect a considerable dilution. But, as a 
rule, no profit can bo derived at present from sewerage utilization. 

With dry eystema, where collection at short intervals is properly 
carried out, the result, as regards health, appears to bo satisfactory. 

For health's s;iko, without considemtion of commercial profit, 
sewage and excreta mnst be got rid of at any cost. 

My object in this rSsume has been to endeavour to show how 
extensive is the field of knowledge which haa to bo tmversed by 
those who undertake the duty of building healthy houses, and of 
watching over the arrangements for securing the health of towns. 

The researches of the physiologist and the medical man into tha 
laws which govern the prevalence of diseases have enabled them by 
the accumulation of information to lay down the principles upon 
which healthy construction shoald rest ; it is the duty of the 
architect, the builder, the engineer, and the surveyor to apply these 
principles ; and their correct application is as essential to the 
efficient conslraction of a dwelling as ia the quality or strength of 
materials which are used. 

The aequiaition of Sanitary knowledge covers a vast area of 
ground, and requires special study. 

The nnivorsities of Oxford, Cambridge, and London, instituted 
examinations in public health, bnt with little success ; few candi- 
dates came forward, and indeed no candidates offered themselves 
for Oxford and London at the last examination. The reason is 
obviouB. It is, in the first place, not sufficiently understood by the 
community that the Sanitary architect, builder, or engineer requires 
special knowledge. Bnt if it were understood, there is, at the 
present time, no place or institution where this knowledge can be 
acquired. 

The nniveraities have institnted no chairs of Sanitary instruc- 
tion. It is not taught in schools. Bnt until some means of 
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obtuning the education can be afforded, it is of little avail to 
est^bliah examinationa, or offer to give degrees. 

The Sanitary Institute, whose rciison d'etre is to promote Sanitary 
progress, baa from the first recognized the importance of developing 
Sanitary education, and has now decided to come forward ae its 
' champion. With this object the Sanitary Institote proposes to 
organize a course of lectnrea to be delivered, in the practical 
branches of thia question, during the coming winter, and in this 
effort they are about to make for the public good the Council trast 
that they will receive the support of all those iniereatcd in Sanitary 
progress. 

There is, however, a further step required in order to produce 
throughout the country a due recognition of the importance of 
Sanitary knowledge, and thia step ahould be at once taken. The 
Medical Officers of Health, who are the advisers of the local 
authorities on questions connected with public health, have obtained 
a title to their position in the medical profession by virtue of certd- 
Gcates from qualified Boarda of Examiners. But local eurveyora, 
whose duty it is to advise local authorities on mattera of Sanitary 
construction, arc not required to produce any such certificate of 
qualification. In many instances, local surveyors, who should bo 
the gnidea of the people in Sanitary matters, do not sufficiently 
appreciate the subject on which they ahould advise. If steady and 
continnoas progress is to be made in Sanitary construction 
throughout the country, it is essentia) that the aurveyors shonid 
receive a sound education on this special part of their profession. 

The summary of the conclusions to which I would lead yon in 
this address are, therefore — 

1. That endeavours ahould be made to cause the adoption In 
educational establishments of courses of ayatematic education in 
Sanitary Science for those who undertake the business of Sanitary 
construction. 

2. That no person should be appointed to the office of snrveyor 
of a Local Board or Corporation without a certificate, from some 
duly qualified educational institution, of proficiency in practical 
Sanitary Science. 

DODOLAS GaLTOH, HOB. D.C.L., F.E.S., 

PresideiU of Section. 
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Remarks on Certain Points in the Work of tlie 
Engineer which have a Direct Bearing on Public 
Health. 

FijR Bome time past, I have been strongly impressed with the 
a<lvantage to be gained from aathoviUitive dettirmination of certain 
pointe in Sanitary enginoerinf, which would be accepted as conelugive 
by the country at large. I have been brongbt to this concluBion 
from finding that there still prevails a hesitation to adopt what the 
majority of espcrienoed Sanitary engineers and medical aathorities 
consider settled, and that this hcBitation is not confined to local 
boards and local Bur\-eyors, but estends to influential persons whose 
opioions greatly prejudice the permanent character of works. 

It can be well understood why tbe present Local Government 
Board, as the central authority, should refrain from imposing positive 
mies to override the judgments of independent engineers and local 
surveyors, for the experience gained since the Public Health Act of 
1B18 has brought bome to all engineers alike the fact that the dicta 
then pronounced as fixed have led to conflicting reaalts, and have 
deterred people from nccepting as final certain principles and views 
which the experience gained since 1848 would long ago have 
established. 

There are many pointa, indeed, upon which it is most desirable for 
tbe nation at large that this hesitation sboald cease to exist, and I 
will select a few illustrations — very different but equally important 
in character — to prove this statement, hoping that a means will be 
found of establishing some body in the shape of a council or com- 
mission, composed of the highest authorities that can be brought 
together, who shall conclusively decide them. I will place these few 
illustrations before you in the shape of questions, beginning with 
one of a fundamental nature, and at the same time state my own 
views, in the hope of eliciting discussion. 

The questions will be as follow : 

I. What are the sanitary objects which should be comprised in 
the duties of a Biver Conservancy Board ? 

II. Should surface-waters be excluded from sewers ? 

III. Shoald the public sewers of urban and rural districts bo 
perfectlT ventilated ? 

IV. Should all sewers be made water-tight P 

I. The Bivers Conaeri-ancy Bill of last session had for its declared 
object (see sectjons 9 and 10) the conservancy of rivers and water- 
courses, and the prevention or mitigation of floods, with powers to 
enforce the Bivers Pollution Prevention Act, 1876. But although 
the Conservancy Boards to be created under the Act were to be bonud 
to make periodical surveys of the wsterconrses within their district 
(see section 17), the Bill, when it left tbe House of Lords, contained 
no provision for securing a supply of water to the inhabitants of the 
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river bamna dealt with by the preservation of these watercoarsea in 
a pure condition, or by the atomge of nnpollnted surface- waters in 
Bubstitntiou thereof, or by the raising from the water-bearing strata 
beneath, an equal quantity of the pnrest water. 

The Bill eicludea from its operations the two rivers, Thames and 
Lee, which are at present controlled by separate Conservancy Boards, 
and as tlie proceedings of these somewhat important bodies may 
guide fntnre boards, I will endeavour to point ont how the desiderata 
of I'iver pollution and water supply are at this time being dealt with 
by them. 

Since the first Act of 1857 constituted the Thames Conservancy 
Board, the length of river under the jurisdiction of the Board has been 
extended (by the Act of 1806) from Staines to Crictladc, while the 
breadth of area which was first confined (by the Act of 1857) to the 
width of the river itself, has been gradually increased to three m.ileB 
on each side of the river by the Act of 1867 ; then to five miles W 
the Act of 1670 ; and, lastly, by that of 1878 to ten miles on each 
Bide of the river, making twenty miles by adding the two sides 
together. Reducing this present breadth of district to superficial 
area, it will be found that the control of the Board above the intakes 
of the Water Companies extends to a trifle above three-fourths of 
the tributary basin, leaving rather less than one-fourth — comprising 
abont half a million acres — over which no conservancy jurisdiction 
exists, and from which the conservators have to submit to the influx 
of any polluting matter which may imperceptibly find its way into 
the river system, I say imperceptibly, becanse any defilement which 
WBB distinctly apparent would probably be met by independent 
action. 

The work of the Thames Conservancy Board has decidedly been 
very considerable, and groat improvement in the condition of the 
river has resulted from its supervision, but so long as there exists 
beyond control within the watershed such a wide margin as 800 
square miles, yon will agree with me that the duty expected of a 
Conservancy Board cannot be perfectly performed, and that this ia 
the right conclusion is to ho inferred from tlie fact that the Legis- 
lature itself, by five diiferent Acts of Parliament, has gradually 
lengthened and widened the area of control in the manner 1 have 
stated. 

The river Lee, which supplies two of the largest Water Companies 
furnishing London with water is not subject to the same restrictions 
as that which prevails in the Thames basin. By the Lee Conservancy 
Act, 1868, --which declares the duties of the Board to be the pre- 
servation of the purity of the water of the Lee and its tributaries, 
as well as the improvement of the stream and the maintenance of 
navigafion worka^the tributaries over which jurisdiction ia given 
are partiunliu-ized without any reference to the minor streams and 
wat«reourses which feed those tributaries, and the consequence is 
that the control of the Board is considerably limited. If this is not 
the case by the legal interpretation of the Act, it certainly ia so in 
a ]>ractical sense. 

Upon this point I can speak positively, because 1 live within the 
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-watershed of the Lee, and the village in which I resido haa a. 
population of about 2o00 persons, which at this moment ia die- 
cbargiog' its sewage into a branch of one of the tribataries specified 
in the Act. This sewage, when it reaches the Lee — as reach it it 
must — is necessarily mixed with the water conaaraoil by the inhabi- 
tants of London. 

Other villagea oE less popnlationa do the like, and the Lee Con- 
sorrators evidently consider it no part of their duty to prevent such 
pollution. It will therefore remain niitil some authority, having 
jurisdiction over the whole watershed, compols all Sanitary authorities 
of districts within it to free their liquid refoae of fool and noxious 
matters. 

Although the Local Board (Stevenage) to which I particularly 
refer was called into existence five years ago, it is the fact that up 
to this moment it has utterly disregarded the pressure of the Local 
Government Board, under » belief that, however peremptory the 
tone of communication may be, nothing will really be done by that 
Board to enforce compliance. The prospect of a writ of vuindamits 
is held in perfect ridicule, and only those inhabitants are elected on 
the Board who will do nothing of a oomprehensive character. 

While this pollution of the stream is permitted, its waters atill 
continue to be naed far domestic and agt-icoltnral purposes by the 
people who live on its banks below. At the same time, the inhabi- 
tants of the village committing the wrong derive their own water- 
supply from wells of various depths, whioh are fed by percolation 
from the surface, although there exists immediately under their 
feet, at a depth of about 100 ft., tbe pure and never-failing supply 
of the great chalk basin. The consequence is, that while the Local 
Board by inaction ia rendering the water of the stream into which 
the sewage of the district is discharged unfit for use by man and 
beast, the inhabitants live constantly liable to endemic maladies 
whenever drj- seasons recur. 

This homely illustration of the want of some presiding local 
authority is only one of many that t could quote as existing in the 
same watershed, but I hope it will suffice to show that any control 
by Conservancy Boards that does not extend from the main trunk 
and its tributaries up to the extreme margin of the river basin, and 
does not turn to uae the subterrateau sourooa of supply by tho 
exercise of powers such as were embodied in the 26th section 
of the Rivers Conservancy Bill of which I have spoken, must 
fail to secure the sanitary benefit the country should demand. 
The section I refer to (the 26th) empowers a Consorvanuy Board to 
charge upon a part of a watershed — a private improvement rate to 
discharge any special outlay which may be authorized by the Act, 
and surely, as their duties extend to the preservation of the purity 
of water, tho provision of water to villous should be one branch of 
duty. To tax tho upland portions of a river basin (as intended by 
the 5th section of the Bill) towards the cost of improving main 
ontfalls, on the ground that they throw down their aurplns waters to 
flood the valleys — a charge which is perfectly right in itself — most 
strike (iTcryooo as unjust if the jjrovisiori of pni-e water to the 
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taxed population tail to receive from the Controlling Board tbc 
conaide ration dao to so vital a quostion. 

The use sa well as abuBe of waters feeding onr rivers arc objects 
80 important to the nation that 1 trust you will be able to answer 
tlte question I have put to yon, by declaring that the dntica of a 
Conservancy Board shonld extend beyond the bed and bajits of a 
river, and the maintenance of navigation works, to the protection 
from pollution, ae fer as practicable, of every etream and water- 
course within the watershed area, and to tbo substitution of either 
stored or subterranean supplies, where the purity of the mnning 
stroams cannot be asanred. 

II. The next two questions have a somewhat intimate bearing 
upon each other, as one relates to the admission of Burfaee-waters 
into the sewera, aud the other to the ventilation of sewers. 

The two objects may be eonKidered to be related to each other; 
because, althongh all engineers know that the air existing in 
Bewers is moi'o or loss affected by every fluctuation of the flow of 
liquid within them, we have ample reason for believing that, in 
many cases where unaatisfactery Sanitary resulta have followed 
the adoption of ayatematic sewerage, they have been dne to the 
want of the proper ventilation of the sewera, and in no small 
degree to the escape of sewer-air into dwellings when forced out 
of them by the recurring influx of surface- waters, to aay nothing 
of the escape of diluted sewage into the basementa of bouaes. and 
into the ground adjacent to the sowers, which too frequently 
occnra when the sewers are overcharged. 

When systematic sewerage was first adopted, under the Public 
Health Act, 1848, there existed no law compelling tbo Local 
Authorities to free the discharged liquid of foul and noxiona 
matter. The rivers were then still recognized as the proper recipi- 
ents of liqnid refuse, and whether it consisted of the water con- 
sumed by the population, and converted into sewage, or the rsin- 
&,11 thrown ofi' the surface, it imide no difference. The admission 
of Bufaco-waters into sewers was therefore encouraged ; first, 
because it was the readiest means of getting rid of a troublesome 
matter; and nest, because the rain was thought to be the readiest 
means of flushing out the sewers. To make the sewera large 
enough to receive and dischai^e surface -waters as well as sewage, 
was represented as cheaper than the sepaiation of the two ; and so 
long as the rivers remained legally the proper recipients of foal as 
well aa clean water, this treatment obtained general concurrence. 

The obligation subsequently imposed upon all Local Authorities 
to free the refuse liquid they discharge into rivers from all foal 
and noxious matter has entirely npaet this convenient arrangement, 
and we now find that, on all grounds, the separation of rainfall 
from scwago (as &r as practicable) is desirable on Sanitary as well 
as economical gronnds. 

Of course, there will always exist flaws in bolh masons' and 
plumbers' work, however vigilant the supervision of local surveyors 
may be, and faulty traps will be found to admit sewer-air intti 
dwellings and leaky sewers to let out liquid into the ground without 
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any extra pressure, caused by the influx of Bor&ce- waters ; but 
every day's experience is proving, to those obeerirant of facts, that 
on occasions of heavy raiofall, not only will sewer-gas find ingress 
into dwellings throogh faulty traps, bat it will make a passage for 
itself, through water-traps, into kitchens and scullories, even 
thongh they be in ordinary working condition. It not nnfrequently 
bappens, too, that npon extreme occasions, sewage dilnted with 
storm-water will rise np the private sewers into the cellars and 
basements of houses ; and I have seen instances where the deposit 
of sewer sludge in cellars has been considerable, and the efQuvium 
arising from it most objectionable. All outlet pipes fiijm sinks, 
&Q. ought to be diaoonnected from the sewer, and then these evils 
cannot arise. 

In the disposal of sewage, the advantage of separation is incon- 
trovertible. This was made veiy clear in 18C8, by the late Mr. 
William Menzies, and has since been forcibly shown to be the case, 
by Colonel Jones, as well aa several other authorities on sewage 
utilization, Aa a sewage farmer, having to deivl with different 
characters of soil, more or less absorbent, I can speak feelingly 
npon the immense difficulty of dealing with sudden augmentations 
of qnajitity. 

Bat it matters not whether sewace is utilized upon land, or its 
solid ingredients precipitated by chemical processes, the Budden 
and copious increase of quantity, and the equally sudden and 
great variation in qcality, will always convert the best designed 
arrangement into a work of disorder. 

If, in addition to these drawbacks, the sewage has to be raised 
to the place of disposal, it is needless to say that every gallon of 
snrface-water by which it is diluted, adds proportionately to the 
cost of pumping. 

The only objection that in any way holds good ia that the sudden 
admission of the rainfall into the sewers is an automatic mode of 
flushing thorn, and relieving them of deposit. But when it ia 
remembered that surface-waters invariably bring with them road 
detritus, it will be granted that in the majority of cases the sewers 
are more hkely to gain deposit than be freed from it by the 
admission. 

Without going into any details to show that methodical flnshing 
is superior to the occasional clearing of sewers by the rainfall, I am 
content to state, that with properly devised penstocks and valves, 
engineers may effect a perfect means of flushing sewers of deposit 
without the aid of the rainfall ; though, in saying this, I would not 
reject the partial nse of surface-waters, when they can favourably 
be brought to bear. 

III. The ventilation of the public sewers of a district is the 
next object upon which I desire to express my opinions. 

Engineers are constantly meeting with objections from the Local 
Boards they serve, from inhabitanta of sewered towns, and not 
onfroquently from medical men, to the existence of ventilators, i.e., 
the manholes and lampbolcs with gratings acting as such, when 
placed in the atreels and other thoroughfares ; iiud a medical 
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jonmal, of high Btanding, recently pointed onl; that invalids, and 
pereons of weak constitutions may inhale efflnvia coming ap from 
these ontleU with very injurious resnlta. These objections often 
assume, too, a eubstantial form by the outlets themselreB being 
stopped up. We shall admit that a disagreeable stench meeting db 
as we pass a ventilator in the street, is not an agreeable thing, and 
we may readily conceive that a person sensitive from sicknees might 
suffer from snch cause : but, inasmuch as gases generated in sewers 
mast escape somewhere, there can he no donbt but that it is far 
better that they sboald do bo in the public streets and in the oi>en 
air, rather than in private houses and confined spaces, from wlu'oli 
there is no escape. 

The problem to be solved is, how to effect such a system of venti- 
lation as shall prevent the escape of objectionable stenches, either 
into the streets or intu houses. Tall abafts, erected in selected 
places, have been tried, and are found incapable of effecting tliat 
concentration of foul air tliat was expected of them, while all 
attempts to purify gases rising np from street ventilation by the 
interposition of trays of charcoal, or any other material, have been 
found eqnally ineffective. 

But the difficulties we eiperience are, nevertheless, to be over- 
come ; not by adopting eztraordinaiy scientific expedients, nor by 
reducing the number of ontlets, or stopping up those that esist, bat 
by increasing their niunber, and by insisting upon the ventilation of 
the soil-pipes of water-closets connected with the sewers, and all 
receptacles of putrescible matter into which sink-pipes, &c., may 
discharge, by sufficiently large pipes carried directly up above the 
roofs of bouses. 

Ejcperienoe on all hands points to tho advantage of diffusing the 
air of sewers by frequent ventilation at different elevations. This 
alone seen res perfection. I, therefore, submit that a, positive 
understanding should be come to, which should have tho force 
of law. 

IV. The neit and last question I have to submit ia, " Should all 
sewers be made watertight?" Upon this point it ia quite as neccs- 
aary for the public advantage that a positive rule should be laid 
down, as it is to come to a final decision on those objects which 1 
have already put before yon. 

Although, as an abstract question, there can be no doubt that 
sewors should only discharge the foul liquid they collect, it cannot 
be denied that, in certain instances, sewers which have acted as 
drains, in consequence of their not having been constructed in a 
watertight condition, have produced such a good effect upon tho 
health of tho district they have traversed, by reducing the water- 
level in tho ground, that a conflict of opinion has arisen, and to 
some extent still prevails, as to the desirability of having conduits, 
which shall perform the two services of sewerage and drainage at 
the same tinie. The adoption of what has been termed " drain- 
sewers," however, in the cases I have referred to, was not the result 
of dolilxii'ale design, but was due to thn absence of a recognition of 
the actuiil difftrence between u drain and a sewer, the duty of the 
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fitrmer being to dmiu water ont of tho groaud, while that of the 
latter is simply to discharge, as I have said, the filthy liquid it is 
intended to collect. These " drain-sewers" were, in fact, construptfid 
with a disregard of the troth, that the same apertures which admit 
water into the sewer from the surrounding ground, nnder one condi- 
tion of things, will let the filthy liquid out of the sewers into the 
same groand, to make it excrement-sod den under another condition 
of things. 

If the effect of making a sower act as a drain was simply to 
lower the water level in the soil, and secure the benefit which, in a 
Sanitary view, invariably follows the lowering of the subsoil-w&ter 
in a popalous town, nothing coald be more desirable. But the 
consequence of doing so may not only be what I have just pointed 
out, but it will certainly be to dilute the sewage to such an 
extent as to increase its volume beyond the limits of economical 
trcutment, 

Within certain limits this dilution acts beneficially in keeping the 
sowers clean, but where, as in Liverpool, London, Dover, Leicester, 
and Torquay, the constant outflow from the sewers is more than 
doubled by the influx of subsoil- water, the difficulties of disposing 
of sewiige is very greatly increased. 

The difference between tlte admission of subsoil-water and sur- 
face-waters is, that the former increases the outflow, and the cost of 
beating that outflow constantly, while the efi'ect of the latter ia only 
occacional. In the first case, the whole of the outflow, however 
much it may be diluted, must be freed of foul and noxious matter ; 
whereas, in the last case, relief may fairly be oflbrded by storm 
overflows, in times of heavy rainfaU, when the rivers themaelvos 
are in a flooded and disturbed condition. Two evils, therefore, 
attend the use of sewers as di'ains, which may be avoided by making 
them watertight. 

I am led to submit this point for public consideration, becanse it is 
not an nnfrequont jiractice, in certain localities, to use clay for the 
jointing of sewer-pipcs, under tlio plea ot economy. In some parts 
of tUo north of England clay ia more frequently used than any 
other material ; and I have good reason for fcjiowing that, although, 
in certain infltancia, that practii-e may bo adoptijd witliout much 
disndvantago, in the majority of cases, it entirely fails, both in 
keeping the snbsoil-water ont of the sewer, and the "sewago 
proper " in the sewer. So difficult ia it in the first place to prepare 
clay suitable for the purpose, in the next to get it plaood equally 
within the socket, and afterwards to retain the jointing in its posi- 
tion, nnder pressure from without, when the soil is full of water, 
and under pressure from within when the sower is ovorcliurged with 
the rwnfall, that I do not hesitate to say, after more than thirty- 
years' continuous practice in the treatment of clay, that no amount 
ot vigilance in supervision can render clay a perfect material for 
the jointing of sowci-a of any considerable length. I have, on 
soveml occnsioDs, found that after a time the clay has been entirely 
washed from the joint. 

With the facility that always exists of placing u sulisoil open 
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drain upon a watertight sewer, to keep tlio subeoil-water well 
below it during ita constmction, aa well as to serve for a discbarge 
of that water for all future time, it ia hard to find a reason for 
uniting the two works in one. 

The practice which now finda favour with onr loading engineera, 
of jointing sewer.pipea with tarred hemp, or gaskin, and Portland 
cement, and having an independent drain beneuth, with a layer of 
concrete between them, to aiipport the aowor where it ia of largo 
dimensiona, seems to leave nothing to be desired. I, therefore, 
aubmit that all sewers should be watertight. 

Believing that the Government will not take upon itself to deter- 
mine Buch questions as I have put before yon, I would ask, is it not 
desirable that some seven or nine selected men should, with the 
approval of Parliament, form a Sanitary Council or Conimiaaion, 
somewhat of the character of the Railway Commission, who should 
consider and express a positive decision, when unanimous, upon all 
such points aa may be deemed of national importance, so that Local 
Authorities may be assured that they are proceeding safely in the 
works they are required to exeouto ? 

Bailet Denton, c.e. 



The Dangers of Bad Plumbing. 

DOBisa the Exhibition which waa held in Leamington in 1877, I 
contributed some remarkable specimens of mal -construction in 
plumbing, and also aome cnrioua examples of leaden pipea into which 
boles had been gnawed by rats while seeking ingress to a house. I 
also showed several pieces of sheet lead which had been completely 
perforated by worms that had previously destroyed the unseasoned 
roof boarding underneath, In the present Exhibition I have laid 
npon a table some still more remarkable examples of defective and 
dangerooB plumbing ; and I may add that each specimen which I 
exhibit haa been associated with death and diaastor in some shape or 
other. In the few remarks which I will now proceed to make, I will 
endoavonr to classify nuder the heads of Imperfect Jointing and 
Improper Treatment of Wastos, the sources of some uf the evils 
' ' M that each specimen may point its moral. 



These faults will mostly be found in soil-pipes. For instaucoi 
there is a alip-joint, properly ao called, in which one portion 
of the soil-pipe has simply been dropped into another, without 
any filiing-np material or solder. A necessary i-esult of this 
is tliat the aewer-gaa escapes at all times into the house, when 
the soil-pipe haa to be ei-ected in the interior of the honse in 
lUe ordinary wall chases. Even when tho soil-pipe had been 
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led outside tlic house I have come across notable examples in 
which the sewer-air has escaped fi'oia these open joints, and foaod 
an entrance into the house by waj of the open windows. Cases of 
death duo to this improper delivery of soil are very common indeed, 
and the victims are mostly servants who sleep in attics, the windows 
of which open above these pipes. Sometimes, even when the joints 
have been properly made with solder, bat when the soil-pipes inside 
the house have been insufficiently tacked to the wall or insufficiently 
supported, the weight of the soil-pipe has anfficetl, by dragging 
action, to open the joints, with the naual bad conaeqnences. It is 
not an ancommon occurrence to lay bare soil-pipe joints which have 
been made with putty, and tied over with canvaa ; or red-lead joints, 
without the slightest attempt at soldering ; and when these joints 
were dry, an open annular seam has appeared, which has allowed an 
exit for the sewer-air. Joints of this description are almost 
invariably found in the older class of houses, and I have exhibited, 
on several occasions, pieces of soil-pipe, not more than 2 ft. in 
length, upon which oonid be noticed each one of these samples of 
improper jointing. 1 need hardly say that faults of this kind aro 
mwnly attributable to the carelessness of the workman, who has 
been content with the worst of patching, instead of insisting upon 
an entire replacement of the worn-out pipe, as was his duty. I am 
only too well aware that very often the builder has orders from tha 
owner to carry out the very cheapest repairs ; bnt this ought not to 
be a valid excuse, because it is neither workmanlike nor businesslike 
to treat so serious a matter as a soil-pipe in this way, and he ought 
to know very well that a soil-pipe cannot fulfil its duty properly 
nnless it can sustain a colamn of water inside without trickling at 
the joints ; and when the builder observes, upon taking down the 
casing, that a pipe has become eaten into holes by sewer-air, or 
abnormally thin, he should know that no amount of patching he can 
devise will remedy the defects, seen and unseen, in such a case. 

The corrosion of soil-pipes into holes is almost entirely due to the 
action of sewer-gos, and will always be found present in some 
portion or other of an old soil-pipo which has never been ventilated. 
Where disinfectants of certain kinds are freely used, the decay of 
the lead is greatly accelerated. Wlien a soil-pipe of this description 
is laid bare, the safest way is at once to remove it, and to replace it 
by a drawn lead soil-pipe of proper thickness, duly ventilated by a 
continuation of the same dianieter of pipe up to the roof, remote as 
possible from windows and chimneys. 

There is another thing which a builder has a perfect right to refuse 
to do, and that is to lead the soil from a water-closet into a rain> 
water pipe which descends inside the house, or has ita extremity 
near any window. This is a very frequent cause of illness, even 
when such a rain -water-pipe, made to do double duty, is led outside 
the house ; as, for the most part, it will be found that the upp^ 
extremity delivers foul air perilously near the inmates. During the 
past year I have known coses of death traced to this very fault. The 
evil factor in such improper treatment is multiplied when the pipe 
has not been made of lead, but only of lengths of thin cast-iron 
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down-pipe, 'which cannot properly be jointed op made air-tight. I 
say that no reeponaible bnilder should ever consent to the erection of 
such inftdcqnute soil-piping, or only npon the specification of an 
architect or engineer who dare risk it under certttin conditions. Nor 
ought any one to make use of an iron soil-pipe ontside tho house, 
unless it be thoroughly disconnected at the foot, and a cnrreut of 
fresh air thua continually passed through it. 

IMPROPEK DELIVERIES OF WASTES. 

A very large percentage of tho waste-pipes of sinks are led direct 
into the drain, with oiUy a bell-trap inside the room, which is 
oftenor than otherwise broken, or with its upper portion removed 
for the convenience of passing down, quicker than ia needful, the 
pantry and other sink wastes. As a result of this, and especially 
in butler's rooms, where he perforce sleeps, in order to be close to 
the strong room, a regular highway for foul air is established 
into the rooms, bringing with it sicknesses of many kinds. It is 
the same, too often, with housekeepers' rooms and aervanta' halts, 
in which sinks have been placed, and servants who are often 
obliged to pass the greater part of the day in such rooms suffer 
in consequence. The only remedy against this state of things is 
to cause the sink to deliver over the trapping water of an open 
gully outside the house, no matter what distance the pipe may 
have to go to reach the exterior oF the building, and to provide, as 
well, a trap underneath the sink itself, in order to keep out the 
cold air and the elflnviam arising from the decomposing wastes in 
the gnlly. This latter is a point which is often overlooked. 

The almve state of things is sufficiently bad, especially in a large 
household, too profusely equipped with sinks in the basement ; but 
it ia, perhaps, nothing te be compared to the improper entries of 
housemaids' sinks into soil-pipes or D-traps of closets. In nearly 
every instance when a foul smell is discernible upstairs, it will be 
fonnd to arise from this improper connection between these wastes 
and the soil system. I am not now speaking of properly constmcted 
housemaids' sinks, with ventilated traps underneath, which are 
purposely constructed for the removal of bedchamber slops of all 
kinds, because these may bo allowed in such caaes to enter a pro- 
perly ventilated soil-pipe ; but I refer rather to siaks merely intendeil 
to remove away the drips from hot and cold water taps, in whieh 
case the danger is greatly enhanced by the sinks being placed in 
passages close to bodrooms and in proximity to the great oir-shafte 
formed by the staircases. These kinds of sinks should invariably 
deliver in the open air, and may sometimes be conveniently and 
safely led to the upper head of a rain-water pipe. 

Another disgraceful system which obtains in many houses, even 
of very modem construction, is tho leading of the cistern-waste or 
overflow into the trap of a closet. I have this year exhibitetl some 
startling examples of this dangerous practice, and I must most 
earnestly call attention to the fact that drinking-water is contami- 
nated in this way to an extent which must bo incredible to any one 
who has not made the Sanitary inspection of houses his special 
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stiitiy. I have come to the conclasion that the wisest way to avoid 
the dangers consequent npon this improper treatment of a cistern- 
waste is to treat the laller as an overflow, and point it throagh the 
wall in all cases where a standing- waste cannot be led to delt\-er in 
the open air. 

The few remarks which I have made npon the subject of the 
delivery of housemaids' sinks into the D-traps and P-traps of closets 
are eqaally applicable to the wastes and overflows of baths. An 
examination of my pilloried specimens wUl show that this practice 
is far too common. One can observe there the traps of closets, into 
one of which have been led the waste of a cistern supplying driukinff 
and cloaet-fl ashing water, the waste of the LonEomaid'a sink, and 
the waste and overflow of a bath. As may be observed there also, 
the wastes of baths, sinks, and cisterns have been taken into both 
checks of one D-trap. It is bad enough to place the bath in the 
same room as a closet, and I wonder how architects can persist in 
this evil association, bnt it is something horrible to think that the 
delivery of the bath-waste is into tbe very foulest condnit. And yet 
this latter mistake is one very constantly practised by plumbers 
who at least ought to know better, and who ought to feel themsclvea 
in a position to retase to carry out soch a practice, even if ordered 
to do BO by a clerk of works. 1 have known iiistances in whicU 
death has entered a honsehold by way of a bath-pipo thus dan- 
geronsly connected, the danger being enhanced by the frequent 
contiguity of bath-rooms to bedrooms. 

Nor can it be said that these errors of jndgment, or vforse, apply 
only to old honses. for I exhibit samples of closet-traps, with bath, 
cistern, and siiik entries, which are palpably but lately from the 
plnmber's hands. In the majority of cases the excuse cannot bo 
□rged that these mistakes have been perpetrated in order to save 
money or to scamp the workmanship, because many of these traps 
are rmJly excellent specimens of skilled labour, and in some of them 
the wonder is how tbe painstaking workman could have brought 
hia soldering-iron into play at the wiped joints in so small a space. 
The faults arc entirely, in such instances, dne to total ignorance of 
Sanitary principles, and to a slavish following out of the traditions 
of the workshop. 

When we eomo to the water-closet itself, wo are all bound to 
admit that there is a great deal still to be done in providing a 
fnoUless apparatus. Most horrible examples of death-dealing closets 
are to be found, especially in the area-vaults of our Iwst town 
houses. I should, above all, like to see abolished the Gllhy D-trap, 
with its farringa of fajcal matter, the huge iron container, with its 
linings of ancient ordure, and the trap at the foot of the soil-pipe, 
with its excremcntnl cesH-pit. I would even tike to see abolished all 
traps whatsoever to closets, and I am convinced that if plumbers 
would only follow the lead of oor more advanced Sanitarians in this 
respect, or at least more largely patronize the earthenware closets, 
that much solid good and absence hv^m disease would accrue to the 
community. It is almost criminal for builders still to persist in the 
use of the paii-clo9ct, which, to my knowledge, was condemned by 
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Ifr. Chadwick noarly forty years ago ; and how they can insist on 
filing this dangerons contriTance without a ventilating pipe, is 
more than I can fairly nnderetand. I will not believe for a moment 
that ite nse is continaed in order to sell the D-trap with it, the 
making of which occupies the time of the apprentices, or to provide 
for a regnlarly recurring bill of repairs ; bnt those who persist in 
its nso by themselves open to the charge that they are introduced 
tor no otter purpose. I think the sole reason for the patronage it 
obtains is to be fonnd in ignorance, and a false estimate of its 
economy and cheapness of erection. And I am persuaded that if 
onr builders would only take to heart the lessons taught by the 
inspection of the much better articles seen at the present day in 
Sanitary eibibitione, they would refuse to have anything more to 
do with it. 

There is another fanlt concomitant with the nse of all closets, and 
that is the leading of the wasto of the tray or safe under the appa- 
ratus into the closet-trap. It is almost invariably taken there in 
the commoner houses, and in a very large percentage also of the 
better class houses even yet, and one half the smells which encounter 
one on entering into a closet-room is due to this lamentable want of 
common sense and forethought in dealing with the closet essentials. 

It is, perhaps, somewhat too much to expect that our tradesmen 
are all acquainted with the necessity for the disconnection of the 
house-drains from the sewer by means of any of the numerous dis. 
connection traps, constructed on various aysteras, now in the market. 
Bat until such a trap is provided between the house and the sewor, 
at some part of the house-drain, the work has been only half done. 
Nor can there be obtained any absolute safeguard from sewer-air 
or house-drain gas, or any thorough ventilation of the horizontal 
drain or vertical pipes, until sonie method of absolute disconnection 
be practised, and fresh air taken in at snch a trap in order to be 
discharged at the ventilating pipes. No plumber, however perfect 
his work, can hope to witness reaily satisfactory results from hia 
labour until this disconnection has been achieved. 

W. Eassie, c.k. 

Mb. G. J. SvMONS asked : If sewer-gas is really so dangerous, 
why are men who work in sewers generally a healthy-looking claas 
of men ? 

Professor F. Dk Chachont being called upon by tho President 
to reply, questioned the fact of the healthiness of sewer-men, and 
pointed out that evidence existed of the danger of sewer-gas, apart 
even from its forming a means of conveying specific poison. It was 
extremely dangerous in surgical diseases, rendering operations 
especially hazardous, unless special precautions were tiken, giving 
rise to or aggravating child-bed diseases, erysipelas, ophthalmia, &c., 
and greatly increasing tho danger of specific disease (syphilis). 
Dr. de C. had himst^lf had occasion fo sec ita influence in the pro- 
duction of ophthalmia in his own regiment. The evidence about 
sewer-men rested mainly on the statements of Parent- Duch ft telet 
in Paris, and on the state of health of tho sewer-men of London, 
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P. Duchatelct'B statoments are hnrdly borne out by bia own Btatis- 
ticfi, for tbe nnmber of men examined was Email, and even they 
Buffered from rbenraatiam, opbtbalmia. fever, Ac. Aa regards the 
sewei^men of London, they worked in Iarp;e, well-Tontilated aewers, 
where the sewage was largely diluted. He had not been in the 
London sewers, bnt he had taken a journey down the great sewer 
of Bmaaels, ^fhcre there was hardly any perceptible smell to be 
noticed. 



On the Effects of the Long-continued Application of 
Sewage Water to the same Land. 

The subject of this Paper waa suggeated by an observation in the 
Report on Sewage Disposal of Messrs. Rawlinson and Read to 
the Local Government Board. Tbe observation occurs in their 
remarks (p. 36) npon Sewage irrigation, and is as follows : — 

" We have also been asanred by a gentleman of vast eiperienca 
that the long-continued application of town Sewage to tne same 
land fails to produce the bke beneficial effecte as when it was first 

To assign a reason for this ought not to be beyond the powers of 
agricultural chemists, and it is to be hoped that when tbeir attention 
is called to it, they will not keep Sewage fiirmera long in waiting 
for the explanation and the remedy. The failure ia a very important 
matter for agricnlture, and affects also tbe condition of our rivers 
and Btreame. It is certainly a question which calls eapecially for the 
attention of an Association like ours, when holding its meeting on 
one of the "classic sites" of Sewage irrigation, and near the 
dwelling-place of one of its moat bitter opponents. 

But for these circnm stances, indeed, the author would shrink £rom 
pntting forward his opinions on a subject concerning which ho can 
neither pretend to have a practical eiperience ae a farmer, nor to a 
knowledge as an agricnltnral chemist which is satiafactory even to 
himself. At the same time he considers tliat be need make no 
apology in bringii^ before you for discussion the eiperiments and 
observations of eminent men bearing upon the question, and if he 
draws deductions from them which science will not justify, he will 
willingly submit to being corrected. 

One ot the latest esperimenters on the subject of manorcs, who 
has pnblished his resulta, is so far as tho author knows, M. Ville, 
who directed the experimental farm, eatablisbed at Vincennes by 
the Emperor Napoleon III, with a view to regulating the effects of 
vegetation by means of the elements which chemiati^ discovers in 
plants. M. Ville gives the results at which he aiTived in a series of 
lectnres which have lately been translated by Mr. Crookea, and the 



lU 



EUaiNKERlNQ AND SAKITiBT COKHTRDCTTON. 



work well merite the study of every intelligeut farmer. It ia on the 
fivcta and principles ao clearly and simply put forward in this work 
that the anthor of the present Paper mainly relies for the support 
of his views, though additional evidence from the works of Liebig 
and Voelcker will not be wanting. 

M. Ville found that wheat, when grown in calcined sand without 
any addition bat distil led- water, acquired only a rudimentary 
development, the straw being hardly as large as a knitting needle. 
With 22 seeds of wheat weighing about 15 grains, a crop weighing 
somewhat over 90 grains was obtained. On adding the ten inorganic 
elements or mineral matters found in plants and without nitrogenous 
matter, the yield increased to 123 grains. With nitrogenous matter, 
bat without mineral matter, it reached 13S grains. When lastly, 
both mineral and nitrogenous matters were added to the calcined 
aand the result was : — 

" Almost magical. Previously the growths are langnishing, 
precarious, and etiolated, but now the plants spring up rather than 
grow, the leaves are bcantifnlly green, the stem straight and firm, 
terminating in an ear filled with good grains, and the heaviest 
weighed from 327 to 383 grains." 

He conclnded also from his eiperiments that one-half of the 
nitrogen required by the plant was derived from the air. 

M, Ville next tried the results in calcined sand, with the anpprea- 
sion in turn of each one of the ten mineral elements which are foand 
in plants. A fixed and invariable quantity of nitrogenous matter 
was mixed with the sand as a constant ingredient, and all the other 
elements were added by turns, omitting one each time. 

1. When aU the mineral ingredients, without any exception, were 
added to the cailcined sand, to which the nitrogenous material 
(gelatine) had also been added, it was found that 22 wheat grains 
yielded prosperous plants whicb weighed 337 grains, and in some 
cases even 400 grains. 

2. With the nitrogenous matter alone, omitting the minerals, the 
plants became miserable and stunted, bnt did not die. 

3. When the phosphates were omitted, but all the other conditions 
remained as before, the plants sprang up and formed their first 
leaves, but these soon became yellow and withered, and the plants 
died. The yield, of course, being nothing, 

M. Ville remarks upon these experiments : — 

" We have proved that if the nitrogenous matter ia retained, the 
plants become miserable and stunted, but they do not die. Death, 
on the contrary, invariably follows the addition of the mineral matter 
from which phosphates are excluded. This proves conclusively 
that the phosphates fill two distinct functions, viz., liey aid them- 
Belveg in the nutrim,etil of theplant, and determine the beneficial aelion 
of the other inineral i^igredienta.* Their fnnction, therefore, is more 
important than that of the other mineral ingredients, since to their 
own peculiar action is added a secondary derived effect, that of 
determining the assimilation of all the other mineral ingredients." 

* The italica are not in the origiiutl. 
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4. In the next experiment potash was excladed, and the sballc of 
the plant, instead of growing vertically, bent ae if it wanted solidity. 
It did not die, but the yield scarcely reached 92 grains. 

5. WLen magnesia was exclnded the effects were nearly as 
diaastroos as in the absence of potash. The yield fell to aboat 123 
grains instead of 337. 

6. The omission of iolitbh silica was very prejndicial to vegetable 
activity. From 337 grains the yield dwindled down to about 120. 

7. The snppresaion of the lime produces a less sensible effect ; 
the yield is then about 307 grains instead of 337. 

Leaving the cultare in calcined sand, ViUe extended his investi- 
gations to various natoxal soils, and of these he says : — 

"On submitting them to the same eiperiraental system, we found 
that whatever might be their dissimilarity there was a distinct line 
of demarcation between the phenomena produced in them and those 
observed in the calcined sand ; for to render vegetation flourishing 
in the latter material, a nitrogenous material and ten mineral 
ingredients were required, whilst in natural soil, however poor it 
might be, a nitrogenous ingredient and three mineral ingredienta 
only — phosphoric acid, potash and lime — are sufficient. The yield 
is maintained at the same level as when sulphur, silica, Boda, 
magnesia, iron, Euid chlorine are added." 

" Experience shows, therefore, that the foar ingredients — nitro- 
genous matter, phosphate, potash, and lime — are the only ones that 
need be admitted into manures." 

" For myself, I never found any natural earths in which, with the 
help of these four substances, it was not possible to obtain a yield 
comparable to that obtained in the most favoured soils". 

To the mixture of these four substances, M. Ville gives the name 
of " normal manure," but in so doing he does not intend to deny 
the Dtility of the other mineral ingredients. He excludes them 
from the manure simply because the soil is provided with them 
naturally. 

In another scries of eiperiraents, undertaken to ascertain the 
action of humus, M. Ville found that with the help of all the 
mineral matter and a nitrogenous ingredient, the yield v 

In calcined sand to 337 grains. 

Sand and clay ,,337 „ 

Sand, clay, and limestone „ 337 „ 

Sand and humus „ 337 „ 

Sand, humus, and clay , 337 „ 

Sand, humus, clay, and limestone . . „ 475 „ 

Humus, as is well known, originates in the actual substances of 
plante, being the result of a kind of spontaneous decomposition 
whereby a certain quantity of hydrogen and oxygen is lost in the 
form of water. It was originally considered as one of the most 
efficient of fertilizing agents, but though it is now recognized that 
this ia not the case, it is found te exercise very good effects in the 
soil. An illustration of this fitct is given in the above experiment 
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with limestone, clay, and Baud, in which a groat inoreftse of crop ia 
gained hy the combined action of tbe hnmns and calcic carbonate. 
Hnmns absorbs oxygen from the air, and afterwards undergoes 
a. bIow, inappreciable bat real combustion, with the formation iit 
the soil of carbonic dioxide,* which acta as a solvent of certain 
nkinerals, and especially of limestone and calcic phosphates. It, 
therefore, helps to sapply to vegetables these ingredients in an 
available form. Humus, it may be mentioned, also files the 
ammonia in the soil, and thereby prevents it from being carried off 
by raine. 

M. Tille subsequently inquires into the constitution and fnnctiona 
of fana-yard manure, and into the : — 

" Connection between it and that law of restitution which we 
cannot escape from, and the disregard of which is fatal to the 
fertility of soil." 

He finds it to consist — 1st, of abont SO per cent, of water, which 
is certainly not the cause of its efficacy as manure; 2nd, of 13 per 
cent, of woody fibre (carbon, hydrogen and oiygen), in which the 
active principle of manure had previously been shown not to reside ; 
3rd, of 5 per cent, of the seven mineral ingredients which have 
been proved to be of very little value in a manure, because they 
exist in the worst lands ; and 4tli, of between 1 ) and 2 per cent, of 
a mixture of the four bodies — nitrogen, phosphoric acid, potash, and 
lime — of which chemical raanare shonid consist. Although, how- 
ever, the carbon, hydrogen and osygen of the woody fibre of farm- 
yard mannre and of the solid dejections it contains are very slightly 
active at first, such fibrous matter acquires great efficacy by the 
decomposition it undergoes when brongbt into contact with the air, 
resulting in the conversion of the nitrogen, prcReut with them, into 
ammonia, and, as is the case with humus, rendering the mineral 
matters more soluble. 

After a long course of eihaustivo cTperimonts, M. Ville shows 
that, with farm-yard manure alone, great crops are impossible, 
because the total amount of substances capable of being assimilated 
is never sufficient, 6wi if the ingredients required hij each crop are 
adJed yearly, the highest resutts roill soon he attained. If these are 
omitted and farm-yard manure alone be used, the fertility of the 
Boil will be more and more impaired. 

" We know by experience that in giving to the aoil the moiety of 
nitrogen contained in the crops the soil is not imjMverished." 

" With phosphoric acid it is not tbo same, the soil loses 7 lb. per 
acre, the grass land returns 71b., but when the loss by rains ia 
determined, the proportion of phosphoric acid which passes into 
the state of ferric phosphate and aluminic phosphate, both of them 
inactive compounds, constitutes a real loss, the effect of which 
must, in the long run, be severely felt," 

" It is true that the soil receives notably more potash and lime 
than it has lost, but by reason of tbe deficiency of nitrogen and 
phosphoric acid, tiie increase of these two products is of no avail. 
With &rm-yard manure alone farming is fatally arrested at the 
outset. . , , " 
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" Farm-yard tnanare owes its vatne to the nitrogea, calcic phos- 
phate, potash, aad lime which it contains, and, as one of thesu 
substances is always snbordinate or predominant as regards the 
throe others, according to the kind of plants we are growing, the 
nitrogen, which is the dominant constituent in the case of wheat, 
descends to the rank of a snbordinate a^ent in the case of logami- 
nons plants ; but, notwithstanding this change, it is a noteworthy 
fact, on which I cannot too strongly insist, that this predominancy 
only manifests itself on the express condition that the soil is pro- 
vided, to a certain extent, with the other three constitDentB of a 
normal manure." 

Liebig, in his "Laws of Husbandry," tells virtually the same 

"Every field contains a maximum of one or several, and a 
minimiun of one or several other netritive substances. It is by 
the minimum that the crops are governed, be it bme, potash, 
nitrogen, phosphoric acid, magnesia, or any other mineral consti- 
toent ; it regulates and determines the amount or continuance of 
the crops." 

" Only those ingredients of farm-yard manure which serve to 
supply an eristing deficiency of one or two of the mineral consti- 
tuents in a soil, act favonrably in restoring the original fertility to 
a field exhausted by caltivatinn ; all tho other ingredients of the 
manure which the field contains in abundance are completely 
without effect." 

" No special argument is needed to demonstrate that where a 
wheat soil contains just so much phosphoric acid and potash as will 
SD&ice to aiford the quantity of these two snbatances required for a 
full wheat crop, and no more ... 
acid alone has just as little influence i 
as an increase of potAsh alone." 

" Tho error of using too mui " 
notion that the action of the n 
titles in which they are applied ; 
but beyond this all the manui-e is simply thrown away as far as 
any fertilising action is concerned." 

" A fresh store of nntritive snbstances brought up from the 
deeper layers of the soil may possibly accnmnlate again in the 
arable surface soil, but these deeper layers also will bo gradually 
exhausted, and the accumulated store in the arable surface soil will 
also be consumed. Thit ii the natural termination of cultivation by 
ihe tyitetn of farm-yard manure." 

Nor are there any reasonable grounds for supposing that con- 
tinned applications of town Sewage would be free from the law 
which holds good with farm-yard manure. 

Farm-yard manure consiBts of the excreta of animals and 
decaying straw and vegetable remains. Town Sewage consists of 
the excreta of human beings and animals, mixed with grease, paper, 
and other decaying vegetable refuse. 

The elements which give value to farm-yard manure are the same 
in kind ae those which give value to town Sewage, but, as compared 
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with the phoBphoric ftcid, the proportion of nitrogen ia much greater 
in the Sewage. The potash and the lime, as well aa the other 
ingredients, are in ench case very variable, bat on the whole the 
two mannres may be regarded as not essentially differing ia this 
reBpect. The carbo-hydrates, or woody fibre, bear ft larger propor- 
tion to the nitrogen in farm-yard manure, bnt these play only a 
secondary part in vegetation, and aa they are in a far more active 
condition in the t«wn Sewage, probably the inequality in this 
reepeet ia made np for. The grenee in the Sewage has no fertilizing 
effect whatever. The great difference between the two forms of 
mannre is in the quantity of water aaaociated with them. Whereas, 
in farm-yard mannre, it is from 80 to 85 per cent, of the whole, or 
abont four part* of water to one of solid matter ; in town Sewage 
it is from 2000 to 3000 to one of aolid matter. Finally farm-yard 
manure need be applied only when crops require it, bnt town 
Sewage must be applied whether they want it or not, and during 
the perioda when vegetation ia inactive, many of the valnable salts 
are carried away in the drainage water, Dr. Voeloker has 
determined that although potash, nitrogen, and other salts are 
detained in the soil through which moderately strong solutions am 
filtered, the reverse action may take place when such dilute Boln- 
tions as town Sewage are treated. 

Now there is nothing in all this to encourage the hope that land 
nnder Sewage irrigation has ite losses from cultivation more 
efBcieutly restored than if it had lieen manured with farm-yard 
mannre. On the other hand there is much to excite the fear that 
the exhaustion will go on much more rapidly in this case than 
when farm-yard manure is employed. Sewage irrigation is most 
useful for the cnltivation of graaaes, and the growth of this class of 
planta being enormously increased by it, such crops nn.ost lead to 
the more speedy eihanstion of the minerala which especially feed 
them. In short, if, with farm-yard mannre els our only fertilizer, 
we cannot dispense with the predominant clement of each crop, 
much less can we do so with town Sewage alone. 

Thia matter is ao important that we will look| at it in another 
aspect. It has been shown that there should aubsiat a certain 
relation between the phosphoric acid of a fertiliding compound and 
ita nitrogen. Phosphoric acid is the element which, as we have 
Been, determines the action of all the other ingredient* in manures. 
Without phosphoric acid plants die, but this is not the caae it any 
other of the elements of plants be absent from the soil. The 
phosphoric acid, therefore, becomes the measure of the quantities 
of the other ingredients which it is nsefnl to add to a manure for 
the growth of any particnlar crop. All supplies of such ingredients 
in eKcess of this, arc of no avail, and will, in some cases, prove 
injurious. 

For a general mannre for agricultural and horticultural purposes. 
Dr. Yoelcker is of opinion that the phosphoric acid should bo to 
nitrogen in the ratio of about 100 to 50. 

The mean of the six normal manures for different crops recom- 
mended by M. Ville gives the ratio of the phosphoric acid to the 



nitrogen as 100 to 74, varying between 100 to 130 and 100 to i 
according to the natnre of the crops. 

In farm-yard manure the ratio is as 100 of phosphoric acid to 
200or 300 of nitrogen, 

And in town Sewage as 100 of phosphoric acid to 600 or ?00 of 
nitrogen. 

We see, therefore, bow largo a proportion of the nitrogen of 
Beirage manure must inevitably be wasted under the present 
Bjatcm, if the above agricultural chemists approximate even to the 
trnth in their conclnsions, as to the quantity of nitrogen, a given 
proportion of phosphoric acid in a manure will render aasimilable. 
A larger supply of phosphoric aeid than the Sewage will supply at 
the critical periods of the growth of crops, is the author believes, 
the most efficient remedy for alt this. This may of course be 
supplied in the shape of super- phosphate, and when potash is the 
constituent demanded by the crop, the deposits of salts of potash 
discovered a few years ago in Prussia, will yield a cheap supply of 
it. The calcic sulphate which would be added to the manure by 
the anpor-phoBphnte would of course supply any want of lime 
which might arise from the solvent action of the Sewage water 
upon the lime in the soil ; and the linio de|)oait, where lime is nsed 
iu the precipitation of Sewage, will, in conjunction with the 
decomposing organic matter of the sludge, oSord a large supply of 
lime when lime is wanting in the soil. By the judicious applica- 
tion in fact of phosphoric acid, potash, and lime, dependent on tho 
nature of the crop, no exhaustion of tho land through Sewage 
irrigation need be feared. Indeed as far as phosphoric acid and 
lime are concerned, this addition may be mjide to facilitate greatly 
the disposal of that bngbear of all who are concerned with Sewage, 
viz., sludge. To dry sludge is, as it is well known, a formidable 
Operation, and it becomes almost a hopeless task, unless mineral 
substances are abundantly mixed with it. The addition, however, 
of so much inert matter as is generally employed for the purpose, 
renders the sludge, by degradation, of so low a manurial value that 
it will not bear tho cost of carriage. Tho author, however, haiS 
proved, by moans of experiments conducted upon a large scale, that 
a comparatively small percentage of lime and phosphoric acid, not 
only renders the sludge less retentive of water and more easy to 
filter and dry, but it deprives it also, to a great extent, of its 
Doxions smell. 

It may be objected that to make phosphoric acid soluble and 
then to precipitate it, and again deprive it of its solubility by lime, 
is a waste of acid which must render the plan impracticable ; but 
the author submits that this view has already been shown in this 
paper to be erroneous. Such calcic phoBphato as is soluble to a 
scarcely appreciable extent in ordinary water, becomes fairlysolubla 
when attacked by water in which carbonic dioxide is dissolved, and 
Buch carbonic dioxide must result from the decomposition of the 
carbo-hydrates which the organic matters of tho sludge abundantly 
provide. Calcic phosphate is also dissolved by the aminoniocal ttalts 
which exist in Sewage water in sufficient quantities for the wants of 
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vegetation. For Sewoga irrigation, indeed, precipitated plioBpUata 
and decaying organic matter are better than phoaplioric acid in tlio 
perfectly solable condition ; for in the latter state there is more 
danger of ita being rendered leas assimilable 1>7 plants, bj being too 
readily converted into its inert combinations with iron and alnmina. 
There is also the still greater danger of ita being washed away 
altogether in the drainage water. Dr. Voelcker found that in 
operating with very dilate solntionB of phosphoric acid, the propor- 
tion of the acid which was left in the fiqnid after passing through 
the soil was jnst as large as it was before it was applied. 

By supplementing, in the manner which haa thus been described, 
the action of the Sewage water, and by treating Sewage sludge with 
phosphoric acid and lime to be used as a top di-cssing, not only 
would the manuriat effects of the Sewage water, when employed in 
irrigation, be greatly increased, but ita application to land bothfertilo 
and nnfertile would, the anthor believes, continue for all time as 
beneficial as in the first few years oE its use. 

Hensy Y. D. Scon', 

Majm--Getieral. 



The Sanitation and Draining of Towns, and 
Disposal of Sewage. 

The Sanitation of a town, and the disposal of sewage without 
creating a nuisance, and without polluting either river or the sea, 
are admittedly subjects of national importance ; and as all the 
means of effecting these objects that have hitherto been employed 
have been more or less failures, practically and financially, I 
venture to bring to the notice of the Sanitary Institute a novel 
process of my own which, as it is based on one of nature's 
immutable and essential laws, must certainly be right in theury, 
and cannot therefore be wrong in practice, if properly carried out. 

I sfjii-t then with this assumption, that what the HEAET, or, as I 
call it, the fcmpinq station of the body for eliminating and purify- 
ing the blood, is to man, such would sewage works properly con- 
9trnot«d on the plan I propose be to the purifying and disposing of 

SEWAGE. 

This may strike yon us a strange idea, but I undertake to work 
it out to your satiafaction I think. 

I lay It down, too, as a law not to be disputed that a town cannot 
be healthy unless it be clean ; and in onlcr to be clean it is 
necessary to do much more than simply carry to the outside land 
the excretions of men and animals. 

If these propositions be true, it is just as essential to dispose 
efiectnally of discarded house refuse and scavenged material as it 
is to get rid of seivage, if we wish to prevent the occurrence of 
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disease from an accumalation of tbiogB that foster corraption and 
decay. 

Bot the efforts of Sanitarians have hitherto been confined to the 
disposal of sewage. This in my opinion is onlj half doing what is 
necessary to be done. 

If we eiamine minutely the articles that compose a midden, or 
an ordinary manure heap, we find amongst them seeds of numerous 
weeds and larvee of coleopterous insects. 

I contend that a great deal of injury is now being done to land 
by putting the contents of middens and house refuse in a crude 
state to fields and gardens. 

Much of the good that manure is able to do ia neutralized by 
such means, becanse a crop of weeds and a host of destructive 
insbcts are the certain result. 

What is there, let me ask, that takes more from the profit of a 
farm than a crop of weeds ? 

The labour to eradicate them thoroughly would be half the rent, 
Knd the loss on the corn crop as much. 

If you ask me for evidence of the deatmctive power of insects, 
and the loss to society by growing weeds instead of food for man, 
I refer you to the daily experience of those who cultivate the soil — 
to occasional articles in the varions joumab^and other available 
BOnrces of information. But no one proposes a permanent remedy. 

I desire, therefoi-e, to offer a remedy that cannot fe.il to be effica- 
cious. For that purpose then I collect all refuse from hoases and 
streets, such as bones, vegetable cuttings, cinders, ashes, manure 
from stables, cowsheds, slaughter-house oSal, street sweepings, the 
droppings from birds, horses, and other animals, oyster shells, fish 
refuse, dolhet and bedding eorUamirtaled tirith oanlagums ejltwiiim — 
in fact, everything rejected from house, garden, and field, and sab- 
ject them to combustion as a preliniionry step to the sanitation of 
a town. 

It is, as you know, the daily practice of certain local authoritieB 
in varions towns to collect the discharges from men and animals in 
pails and middens. 

But to do so, whether visibly to the eye or not, I say is a filthy 
and revolting process, fit only to be used by a primitive and 
barbarous people, in barbarous times, and is a disgrace to the 
civilization, refinement, and vaunted social progress of the present 
day. 

Statistics of fever extending over two quinquennial periods from 
1868 to 1877, given by a Medical Officer of Health at a Conference 
of the Society of Arts, were intended to show that pails are better 
than middens, but with what fractional benefit the figures them- 
selves will prove. 

In the first period np to 1872 there occurred in the town of 
Nottingham — a town not remarkable for cleanliness— 748 oases of 
fever directly traceable to the pestilential influence of pails and 
roiddena. Of these 748 cases of fever 30b died. 

This was with the " midden system prevailing." In the second 
period from 1873 to 1877 when " the pail-closut system prevailed," 
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there nerc 540 cases of fever, and of these 256, or nearl; ono-half, 
again died. 

Thus there were in all 1297 oases of fever, and of these no fewer 
than 651 died. 

Such a state of things in a Sanitaiy point of view is to be 
lamented and wondered at, and wliilsb it is notatall complimentary 
to medical science, jnstifiee the exiBtence of BQcb a society as n 
Sanitart Ikbtitdte. 

The Congress will no doabt have inferred that the mode of 
Sanitation which I nrge npon them implies the existence of one or 
more Witer-Closets in every honse. 

In fact I donbt if Sanitation will ever be mnch advanced till 
water-closete are oniversal, and all restrictions on the quantity of 
water supplied by companies are removed, 

Aflsnmiug then that a town is drained by properly constructed 
sewers, and that watar-closels are the mode by which excreta are 
discharged from houses to sewers, I come to the consideration of 
what means are best for the disposal and utilizing of sewage. 

In the process invented by me, I have carefnlly abstained from 
the nse of lime, or any chemical agent to eSect precipitation, for the 
sufficient reason that lime is qoite unnecessary. 

Here 1 may observe that the precipitation of an article simply 
suspended in a tlnid, as Smns is in sewage, is to all intents a 
mechanical, and nota chemical act. The active agent is gravitation. 

It is then quite unnecessary to effect decomposition in order to 
precipitate fitnus. 

Therefore when sewage is collected in tanks, all that is required 
is to precipitate the feculence by a mechanical agent that will not 
only not destroy, but will add to the fertilizing character of the 
sewage, and at the same time absorb the superfluoQS moisture not 
othervriae disposed of. 

The article 1 employ is 6nely pulverized calcined ash obtained 
from the combustion of the bones, house refuse, and scavenged 
matter spoken of before. 

According to the size of the town to be drained, and the quantity 
of sewage formed, I construct a series of four, five, or six tanks. 

Or one tank oonld be made, iu an oblong form, snfiiciently large 
to be divided vertically into sia compartments. 

Each of these would communicate with the adjoining division, 
about two feet from the top. 

On the top of tanks Nos. I and 2 a furnace is bnilt, large enoagh 
to contain several cartloads of refnse, and into this furnace every- 
thing that comes under the name of scavenging is placed to undergo 
combustion. 

The furnace in which the combastioa is eileoted lieing iiii mediately 
over the tank, the finely calcined ashes fall through the floor of the 
furnace to the sewage below, and thus become the mechanical 
agent to produce precipitation. 

When tank Mo. 1 is sufficiently filled, the sewagu from the 
ODTFALL PiFB is diverted to No. 2, there to undergo the same process 
of precipitation. 
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Then, 'when deposition has prooeeded to same extent in the first 
tank, the more or less clear supernatant finid is drawn or let off 
into tank No. 3, to allow th« finer portion of tbo suspended debrii 
to deposit itself there. 

Bnt nshes will coiitmue to fall or be deposited from the fnrnace 
to the first tank till any moisture that may remain has been 
absorbed. 

The mass wiU then be stirred and assimilated by a mixer, or 
revolving wheel, till it is dry cnongh to be removed in sacks or 
carts. This is simple onongh. 

Hero I may slate that the ontfall eewor pipe ia made to enter the 
tanks a short distance below the floor of the famaoe, which is 
composed of iron bars so closely pnt together that only the finest 
material can pass throngh. 

From the lamace upward there will necessarily bo a carront of 
air, and as Nature never permits a ^-acnum to exist, it happens as an 
absolute result that any foul air or gas that may arise from the 
tank, or be attracted to it from the outfall pipe underneath the 
furnace, must pass to the fire and be there destroyed. 

Having, as just stated, precipitated the solid part of the sewage, 
and passed the remaining Quid from one tank to another till every- 
thing suspended in it haiS become deposited, and the fluid clear and 
limpid, we come next to the mode of disposing of the effluent. 

In order, therefore, to dispose of the eflBuent usefully, profitably, 
and to the permanent benefit of a town, 1 erect on the top of tanks 
Nos. 5 and 6 a capacious reservoir or cistern to receive the eflluent, 
as shown on the plan. 

Into that cistern I pump the eflluent from the tank or tanks below 
by manual, steam, horse, or other power. 

Then from the reservoir or cistern, as shown on the plan, I pass 
the efllaent by gravitation through a pipe, tube, or channel running 
parallel with the outlying sewers, bat on a higher level, by branches 
from the main to holes, or inlets, made at, or near to, the crown of 
the sewer. 

The elBuent thus made to pass into the sewera by a concentrated 
descending force, or fall, of perhaps four, five, or six feet descent, 
effectual ly agitates and stirs the sewage. 

This mode of agitating and moving the sewage ia, as you will see, 
a self-performing and continuous act, carried on simply by gmvi- 
tation, without manoal laboar or assistance of any kind, and by it 
the sewers become thoroaghly washed. 

Thus the contents of the sewers are passed on by a steadily 
persisting, uninteirnpted stream to the outfall pipe and tank again, 
jKirtly by gradient descent, and partly by the vU a tergo force 
miparted to the sewage by the energy with which the effluent 
descends to the sewers. 

The sewage then undergoes the same process of precipitation and 
purification as had been performed before. 

Just then as the heart, or pumping station of man's body, sends 
tbo blood to tho various and distant parts of the body by arteries or 
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cliaciiels, and brings it back bj the veuiH of the heart o^&iii, to bo 

pnriGed by the Inngs, bo does the arrangement of bewer9, bikes, 
and cisTEiiK circnlate and pnrify sewage, and olimlnate from it its 
poiaonone parts. 

The deJeteriona part of sewage, as yon all know, is the gas that 
IB produced and emanateB from it. 

Bnt decompoaition of sewage cannot occnr, and gas consequently 
cannot be formed, nuleas sewage is at rest or stagnant. 

Every wine-maker, every brewer, every chemist knowa that rest 
is essential to prodace fermentation in wort and must. So it is 
with sewage. At rest it ferments ; kept in motion it does not. 

Bat if from perversity of thought, or want of comprehending the 
priniiiples here laid down on vrhich draining ahonld be done, an 
engineer constructs his sewera with insufficient gradient, then I say 
his sewers will be no better than elongated cesspools. 

But whatever the gradient of sewers may be, sewage shoiiid be 
kept in steady oircnlatton aa the blood of our bodies is. 

Then with a continuoaa flow of effluent into the sewers, as I have 
just described, the production of sower-gaa will be prevented, and 
one of the potent causes of zymotic diaease will be certainly troatrated. 

It will thns be seen how impolitic it is to adopt wrong principles 
in draining and disposing of sewage, and how foolish and pemicionB 
it is to i-ely for relief on that phan*om of misapprehension and 
absurdity, the ventilation of sewkrb. 

When sewer gas has been formed, I contend the proper thing to 
do ia to retain the sewer-gas in the aewer — I aay the natural and 
true place for sewcr-gas ia the sewer — and then, by creating a 
vacuum at the outfall pipe, the gas will be attracted there, and 
destroyed by combustion at the famace I have described. 

But to discharge sower-gas into streets and houses by what ia 
called " ventilation of sewors," ia, in my opinion, one of the 
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iary Authorities commit this mischievous act 
e nnable to comprehend that diaease and death 
lult. 

If you will allow me, I should like to mention one more point of 
importance before I conclude. 

At given distances along the pipe that conveys the effluent from 
the cistern to the sewers, hydrants should be placed. 

Anything like an overflow, or excess of effluent, would thus be 
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Prom those hydrants water could be drawn as necessity required 
to water streets and roads — in many cases to the saving of large 
sums to the rates. 

From these hydrants water could also be conveyed for the service 
of wat«r- closets, for washing carriages and horses, and for garden u.se. 

In case of fire, too, these hydrants wonld always be available 
adjuncts to eitinguish it, and could be employed also for many 
other pnrpoaoa. 
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You are aware, too, that at the Society of Arts and other learned 
societies, there have been freqiient discassions on the poseible defi- 
ciency of car NATIONAL WATEB BUFPLY, and His Rotal Hiqhness 
THE Pbimcb of Wales initiated action on this important subject at 
the Society. 

Well, now, enrely it is a rule prudent people should adopt when 
the ordinary sources of supply of an aAicle of necessity are likely 
to be detioient, to toke care that the supply already posaeased 
should be economized and used in a way to prevent future possible 

If that be true, then I say it is a suggestion for good to dispose 
of purified ellluent in the way I propose ; for not only would such 
disposal add to oar present national water supply, by saving the 
eontwnptMiit of water iw onUnarij use, but, taking the aggregate of 
towns, would represent an amount of money saved to the rates that 
very few persona have imagined, extending no doubt to eereral 
millions a year. 

It will probably be inferred that, taking the average of seasons 
and the general character of land, it will be better, cheaper, and 
more fertilizing to deprive sewage of its effluent before it is applied 
to the soil. 

I grant that thei'e are in the Eastern counties and other places, 
some loose textured soils, to which eewage may be applied at any 
time, tor in its natural state sewage is nndonbtedly an agent 
admirably adapted to renovate a poor and thirsty soil. 

Bat auch soils are the exception and not the rule. 

Even ou these soils great advantage must necessarily result to 
the cultivator by having an unspoiled, nnadalterated, natural 
manure, equal to the best gaano, ready prepared to apply to the 
land at any time, freed from the noxious power of generating weeds 
and deleterious insects. 

For although plants cannot absorb manure in its solid and dry 
atat«, but must have that manure dissolved by rain or otiier means, 
it is impossible to apply crude sewage to land in any quantity in 
such a summer as tins of 1879, if due regard is to be bad to the 
sanitation of the district where sewage is so applied. 

The laiver the quantity of sewage in its crude state that is 
applied to land, the more must bo the evaporation from that land. 

Consequently, tho greater the evaporation the greater must be 
the dissemination of noxious matter throughout the atmosphere of 
the district. 

If that be not the case the character of sewage as a poisonous 
agent has been mucli maligned, and it cannot be hurtful. 

Bat facta and experience prove the contrary. 

To sum np, then, I would say that no mode of drainiug and 
utiiieing sewage can bo worthy of national regard and acceptance 
unless it be able to dispose of sewage by turning every part of it to 
use and profit, without discharging anything into river or sea. 

It must also be able to dispense with tho application of crude 
sewage to land except under special circumstances ; must be ablo 
to destroy sewcr-gas— exclude it from houses and streets, than 
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whioli nottuDg is easier if right means be ftdopted ; most also 
prevent the reproduction of sewer-gas, and by abstaining from 
spoiling sewage, keep the sewers clean. 

Ho system of sanitation, I contend, will be worthy of national 
regard Duless it can accomplish one and alJ of these things, and I 
un sure that the process I have patented can. 



W. HKHraoN Dgnbam, 

90C.C0LL.CHia., S.T.U.. F.L.H., F.S.8 , 



A paper was read for Captain Liernnr, in which he explained his 
Bjstem and his own views npon sewage disposal at considerable 
length. The paper is too long to insert in full ; we mnst therefore 
confine onr notice to the discussion which followed. 

Mr. Dosaldson eipressed his surprise that the system of Liemur 
still found advocates in England. That system was not in reality 
a system for collecting and disposing of the whole of the polluted 
matter of an inhabited area, but a system for collecting only those 
ingredients which were richest in material vedne for the purpose of 
making a manure called poudrctte. The inventor now called his 
system the doable conduit system. Tlie one conduit is the cast- 
iron pneumatic tube ; the other is a gravitating sewer, discharging 
the whole of its contents directly into the nearest stream. Every- 
thing calculated to make the manufacture of poinlrette difficult and 
costly is to be excluded from the pneumatic conduit and sent away 
by the gravitating sewer. Amongst the polluting liquids to be sent 
directly into the river, Captain Liemnr himself enumerates the 
following : 

(a) Manufactory water, cleaned by those who soiled it; 

(6) Kitchen water deprived of all suspended matter ; 

(c) Bath and household water (minus sloeping-room wash water 
&nd ftecal matter) in its natural uncleansed condition. 

That is to say, every manufacturer must successfully purify all 
his liquid filth on his own promises ; and every drop of household 
filth, including soapsuds, with the eiception of housemaids' slops 
and faecal matter, is to be discharged directly into the river ! ! 
Such a system can never be adopted by any town in Great Britain 
and Ireland. 

Financially speaking, the cost of Liernur's double conduit system 
is more than double that of a daplicato gravitating system in which 
the rainfall only is admitted into one set of sowers where the 
ziatural features of the ground are favourable, and is also in all 
cases more than double the cost of a duplicate system of sewers 
when the sewers proper are designed in accordance wiih the prin- 
ciples of Shone's ejector system. Captain Liernur states that the 
cost of the whole of tlie works at Amsterdam for collecting the 
sewage has averaged abont 24« per linear yard of street. The pou- 
drette works, nearly finished, will add &s per yard more, or together 
30* per linear yard of street for the pneumatic system. His estimate 
for the second conduit, 20s a yard, seems high, bat as this sewer 
has to convey all household slops, it must be laid deep enough to 
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drain cellars, and mnst be of the same lengths as the atreota. If 
Stone's ejector system achieves aaccesfi, which Mr. Donaldson is 
confident it cannot fail to do, nothing la:^r than a 9-inch pipe will 
be required, and the sewers, replete with every modern scientific 
requirement for ventilation and flashing, can be bnilt for 10s a yard. 
In a scheme prepared by Mr. Shone and himself for the drainage of 
Cambridge, recently submitted to the CommiBsioncrs of that town, 
the estimated cost of the ejectors, mains for air and for conveying 
the sewage outside the limits of the borongh, engines, air- 
compressors, and bnildingB, was a little nnder £16,000, which in the 
case of Cambridge is about 6s per head of the population, and about 
6* per yard of street. As rain water only is to be conveyed in the 
most direct way into the nearest outlet, the sewers for this object 
will be shallow, and their length probably not more than two-thirds 
the total length of the streets ; so tliat 6« per yard of street will be 
an amplo estimate, including cost of gullies. A duplicate set of 
sowers, designed in accordance with Shone's system, would therefore 
cost about 22» per yard of street. Captain Liemur's estimate for 
his own duplicate system is 60». 

W. C. SiLLAB, of Blackheath, said that it was difficult to 
separate the agricultural from the Sanitary aspect of sewage treat- 
ment, and that seemed to be the reason why the manurial value 
entered so largely into the discussions of this Institute. 

There was, or ought to be, no doubt that sewage contained great 
agricnltural valno; and evidently it was only carrying out the 
intentions of natnre in giving back to the land that which the land 
had first given to ns. 

It seemed to be needless to enlarge upon the products of a sewago 
farm. Shame upon them if they did not produce marvellous 
reaulta, considering that they applied to a few acres the manurial 
wealth that ought to seri-o to enrich many hundreds. Still the 
difficulty seemed to remain of preserving in a proper form the 
sewage deposit without injuring it. 

It seemed to be an accepted fact that sewago treatment could not 
be made to pay. That might be, but there was no reason why the 
Bale of the deposit might not greatly reduce the working expenses ; 
but this would depend upon the fact whether or not there was a 
market for the manure. 

Anticipating that this question would be brought before the 
Institute, Mr. Siilar said he had taken the trouble to write to the 
manager of the Sewage Works at Aylesbury, asking how much of 
the sewage deposit of that towTi remained on hand now — after the 
throe or four years tliat the treatment of the sewage liad beea 
carried on — and he had received the following reply : — 



Dear Sir,— 
at present we 



Sewaqe Wurbs, Ailebbdrt, 
October 22, 18?9. 

to your inquiry I beg to inform you that 
native guano in stock, our orders Laving 
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entirely cleared na out ; and I may mention that we have orders in 
hand for all we can make ap to the end of April next. 
Yours fftithfully, 
(Signed) W. Stevens, Seoreiary. 

One fact was worth more than much theory, and this letter 
proved not only that there was B&le for the manure, bat that it 
would bear, and bear well, the expense of carriage to a distance ; 
a fact stoutly denied by many sewage authoritiea. And, moreover, 
it would be interesting to know, that this manure was largely sent 
abroad, not only to the vineyards of France and Italy, but to the 
coffee plantations of Ceylon. Indeed, the report of its efficacy in 
arreating the ravages of phylloiera among the vinos was most 
remarkable, and, although it was premature to say that it was an 
infallible remedy, all the evidence received as yet was eneouraging, 
though a second year's experience in confirmation was desirable. 
Whether this is received or not, there can be no doubt that the 
manure bears not only agricultural value, but very high agricultural 
value, and this may be verified by any one interested in the subject 
by a trial on any scale, firom a single flower-pot to a large farm ; and 
whilst on this subject he might say that whatever value waa in it 
was from its own intrinsic qualities, and not directly or indirectly 
from any addition of fertilising matter. 

He submitted that the works at Aylesbury were a practical 
Boltttiou of the problem, and open to the inspection of any inquiry ; 
and there, where the sewage was being treated day and night 
continuously, without offence of any kind, the value and character 
of the resulting manure was not only a practical solution to a great 
difficulty connected with a^icultural depression, but also a solution 
to at least one-half of the Sanitary question. 



On Heating and Ventilating. 

This paper advocated a method of heating buildings by bringing 
in air at a high temperature through a large opening about seven 
feet from the floor. Immediate diffusion under such circumstances 
was said to take place, so that thermometers placed in various parta 
of the air-space read the same, irrespective of distance from the 
source of heat. The foul air was proposed to be taken out by 
openings near the floor (on the euppositiojt that it was rendered 
heavier by vitiation) and carried up by tubes in the walls and the 
roof, and then discharged. 

C. 1 



Observations upon Effective Ventilation. 

A HoDSB-BWELi.iso shonld afford us shelter from wind and min, 
and, while enabling ns to obtain a comfortable temperature, should 
not deprive us of pure air for breathing. 
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The ordinary house-dwelling certainly provides us with ahellcr, 
but the requiBtt© tomperatare, and the pure air, are obtained 
wastefnlly and with life-lowering insufficiency. 

The wanning and ventilation of buildings is an intrinsically 
di£Bcnlt subject, requiring annsual thoroughness and compre- 
hensivenese in experiment. An illustration of the danj^er proceed- 
ing from the neglect of strict eiperimental investigation wa8 
afforded by the very general misconception with regard to the 
work performed by cowls in ventilation, which prevailed, until the 
President of this Section, with his colleagues upon the Ventilation 
Committee, published the reanlta of their experiments at Kew. 
It is to be hoped that the very gi-eat public benefit, conferred by 
that investigation, will not bo limited to the dispersion of the 
nnfounded pretensions of the cowl supporters, bat tliat it will 
inspire an attitude of sceptical inquiry towards ventilating appli- 
ances, in general. 

Perhaps, also, a lack of precision in language has contributed to 
obstruct our progress. 

I may laentiou the word " draught" as an instance of this. In 
the popalar sense of the word, a draught means a stream of air of 
highly uncomfortable and dangerous quality, aud generally we 0nd 
the effect of movement in the air and the impression derived from 
its quality are confounded one with the other ! 

Air perfectly at rest — stagnant air— though its quality may bo 
good, is not agreeable to ns, and perhaps not healthy. Mere move- 
ment in good air is agreeable and stimulating ; fanning is so. 
Thos, in ventilation, a current or draught is distinctly an object to 
bo attained, but of course the draught must consist of pure air, 
agreeable in temperature and in other qnalities. 

It will be prudent for me in order to secure a meaning identical 
in your minds and in mine for the loose expression, " the ventila- 
tion of houses," that I should at the outset explain my own under- 
standing of it ; I will, therefore, define the ventilation of houses 
to be the maintenance of the attnoiphere of a dwelling in that condition 
(ff purity, temperature, movement, ajtd nuniture which is found to he 
vioit agreeable to its inhabitants, and most conducive to their health 
and vigour. 

I think this definition is sound, although it goes beyond tbo 
limited sense in which the word is usiia.lly employed. The many 
modes of ventilating at present practised may, I think, be classified 
as belonging to three fairly distinct principles. 

Ist. We have ventilation by the natural or spontaneous method, 
or, as I prefer to call il, ventilation by the eitkbioh wimd Aqekci. 

2nd. We have ventilation by the operation of gravity obtained 
in ventilation by heat agenct. 

3rd. We have ventilation by mechanical appliances, as blowers, 
fans, or pnmps, which may be described as hechamcal agency. 

Yentilation, dependent upon the GXTEEiiOEt wind aoenct principle, 
ifl the form eomnionly employed for the introduction of fresh- air 
into house-dwellings in this country. The appliances for it are 
variona in character. Among them are Vfry numerous contrivances 
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applied to holes in walls of buildings. To this principle also 
belongs the introduction of fresh air by tabes which convey it into 
the interior of dwellings in a manner to cause the least annoyance 
and discomfort. Tobea for extracting air open at the top, or 
Bunnonnted by a cowl, whether used in conjunction with some 
mode for admitting exterior air or not, mast also be placed in 
this claes. 

I am well aware that in many of these contrivances the action 
claimed for them as proceeding by their operation, from difference 
in temperatnrc between interior and exterior air, does take effect 
to some extent, bnt such action is altogether inconsiderable when 
compared with the inflnence exerted by the exterior wind cnrrenta 
to which the tabes are exposed. 

It is one object of my paper to ask yonr earnest consideration aa 
to the valne and expediency of relying at all npon the force of 
natnral wind currents for a supply of air for breathing purposes, 
and it would be a great step in advance to acquire clear riews npon 
the merit of this form of ventilation. 

A leading cowl manufactiirer in his prospectus says that the 
wind has an average velocity of 10 miles an honr in this country — 
it is easy to calculate an average, but to be of use for ventilation 
that average speed should have a reasonably enduring continuance, 
it should represent a normal condition of the wind force — the wind 
in this country actually varies from about I to 30 miles per 
hour, however seldom such extremes may be touched. 

For the ventilation of sewers, cellars, and for what I can best 
describe as air-cleaiising work, the fitful, but from time to time, 
powerful and thorough sweeping obtained from the full force of an 
exterior wind current, is most valuable ; but our respiratory 
process is regular and nniform, and something like a corresponding 
oniformity in the quantity and quality of the air supplied to our 
dwellings is required by us. If this be conceded, I submit that the 
admission of the force of wind ourrenta is pemicions, and must 
Castrate the attainment of reliable and nniform ventilation. 

Ventilation on the second principle, by Hbat Aoikct, is a great 
improvement on that obtained by exterior wind agency ; bnt if 
applied to extracting air by chininey draughts, the admission of air 
is usually allowed to depend npon appliances largely controlled by 
external wind currents. 

In summer the plan of propelling air by heat ventilation cannot 
well be carried out, and the stoves devised for it nsaally operate at 
that season of the year upon the external wind agency principle 
with its inaction during the hot calms of summer, and excessive 
action when the natural leakage of our houses introduces air 
enoogh. 

I believe it is by the employment of the third principle, that of 
MkchamiCAI. Aoksct, that we can alone become masters of the 
situation — able to introduce air at any required rate, and, at the 
same time, do very much towards raising its life-sustaining value. 
By the use of fans, blowers, or pumps, the quantity of air 
admitted is placed under easy and immediate control, and its 
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coikditioa caa be modified m as to bring it to a near approximation 
with any desired ttttindard. As the object I bad in view when 
commencing acme modest esperimentatioQ, waa to obtain th« means 
of introdueing air suitable fi-r respiration, aTid of regalatiiig the 
supply of it at tcill, I have concentrated my attention on the modes 
of employing mechanical agency. 

To fomiBh power for blowing or pumping air into la,rge buildinga 
is simple enoagb ; bat it§ applii.'ation to the needs o£ private 
dwellings in a manner sufficiently simple, automatic, and inex- 
pensive, is sniToanded with coHsiderable difficulty. 

Tbe ordinary means for the application of power appeared incnpabltj 
of furnishing a flow of energy in a form sufficiently attenuated for 
a machine required to do work as nndeviating, and as constant as 
the process of respiration within ourselves. The descent of heavy 
weights, governed by clock-work movement, affords an arrangement 
by which a considenible amount of energy can be stored and 
liberated with uniformity at any desired rate. 

A descending weight of one ton might mn in a shaft by the side 
of a house from the top to the bottom or from the basement down- 
wards in a tube to any convenient depth, or by combining the two, 
a vertical fall of many feet would be obtained. Tlie weight could 
be raised by multiplying pulleys by hand power, or bj any form of 
engine, stoam, wind, hot air or gas, but by using gaa or hot air 
engines, it would probable not be difficult to contrive some continuous 
antomatic arrangement for starting the engine to wind up the 
weight. I have made ttials in ventilation by nsing the fall of a 
weight (2 cwt.) descending 30 ft. in connection with a small fan 
blower for the ventilation of a room, and I have also tried by means 
of the same machine the ventilation of a number of enclosed spaces 
representing in arrangement the moms of a house, A mode by 
which power of a similar nature could be obtained might be devised 
by employing two cylinders of capacity sufficient to give the 
required force, running over pulleys, made to fill automatically with 
water at the highest cistern of the house, and to empty themselves 
into a lower cistern. The two cylinders would rise and fall 
alternately so as to oUer a continuous exertion of power. 

My results so far have been encouraging, but I am sorry to say 
that they arc not as yet in a form which I could conveniently lay 
before the Section, though I hope upon a future occasion to place 
some definite results before the Sanitary Institute. A plan has 
been patented by Messrs. Verity and Co. in which a very small 
stream of water from a cistern at the top of a dwelling-house, or 
direct from the Water Company's mains, gives motion to one or 
more blowers. Wherever water is available, and the amount of 
ventilation required is small, this plan is exceedingly convenient 
and inexpensive. 

Hot-air engines and gas engines are now mannfactnred for 
machinista of a power low enough to enable tliem to be employed 
to give direct motion to a fan or blower withont the aid of any 
iot«rmodiary. By using hot-air engines heated by gas n consider- 
able, down to a very small, exertion of power cim be obtained, 

U 
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which, with some precaotionB, may be expected to act with the 
permanent and regular motion absolutely noceesary in any arrange- 
ment for house ventilation. 

After giving a good deal of consideration to the Buhject, and 
working ot it in various waya by experiment, I came to the con- 
clusion that we should not shrink from endeavonring to graap, for 
an application to domestic boildings, the teEtching afforded by the 
rean]^ of the best oiamples of ventilation in this conntry, such aa 
the Honses of Parliament for instance. In short, that opportnnitiea 
presented by a thorough and completely controllable system of air 
circulation should be ntiliaed to the utmost, aiming at more than a 
mere replacement of breathed by nnbreathed air. 

Pure air unjied to the eUmalic conditions most agreeable and desi- 
rable fvr ii» it tohai is wanted. One proeesi shovld mutble its, in winter 
time, to teeure a tammer-like condilum of air, at well o* to main- 
tain a high standard of purity in it throwjkoul the whole of o»r 
dwellings. 

Nothing but long habit could reconcile ue to the extraordinaiy 
barbarism of the present ordinary provision for lionse heating. In 
each room wb bave a small patch of beat and a large space of cold, 
60 that the arrangement of the dinner table and how to sit at work 
in one's stndy become problems it is impossible to solve ; but suoh 
riddles are less serious than the important household question as to 
whet condition or period of life, or what infirmity in health, con- 
stitutes a valid claim for the indulgence of a fire in the bedroom. 
The air of half our rooms is that of a cross between the atmosphere 
of a marsh and a glacier, and many of us leave a warm drawing 
room to undress and sleep and dress in the morning during winter 
under circumstances of pain and peril. Our houBCB surely cost ub 
money enough to build or to rent, why should we not keep the 
whole of them in a habitable condition? 

The labour, much of it of a very heavy and disagreeable kind, 
neceasary for the average number of fires required in a lai^e house 
is probably equal in the aggregate to the time and care which 
would suffice to produce witb the proper appliances, any desired 
climatic condition throughout an entire house ; and though the 
amount of attention required to carry out warming and ventilation 
in the form I contemplate may be too considerable for application 
Beparately to small homses, lohy could not such houses, if imilt in row* 
or very near tiiget)ter, he supplied with pure air and summer climate 
from one source, laktiig precaviioiis to prevent the loss of heat hy the 
employment of non-condveting coats for the main pipe*. 

The important item of saving effected by the avoidance of the 
destruction caused by stoves and open fires to the furniture, carpets, 
and hangings, must not be left out of consideration. 

In point of original cost it is probable that the numerous stoves, 
with all their attendant paraphernalia of mantel -pieces, fenders, 
hearths, 4c., in a house of twenty roomB, would cost as much in 
the first instance as the machinery for beating and ventilating, 
while in planning new buildings the arrangements for such a form 
of ventilation would not add nmlcrinlly to their cost. 
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I intend to apply these views to some buildings of different 
requirements I am about to erect. My endeavour will be firstly 
directed toward means by wbich the air uaed for uirculation shall 
be endowed with qualities which will make those buildings com- 
fortable and healthy at all seasons. The air will enter freely into a 
large chamber in which the whole of the appliances for heating the 
air, moistening it to obtain an agreeable dew-point, filtering it from 
dirt and blacks, and finally despatching it, by means of a blower 
or other mode, at any desired speed, will be carried on. 

The details of arrangement for the circulation of air are, in some 
respects, those already well known, but in others they are of a 
special character. Great precantion is necessary to avoid any risk 
of injury to the quality or agreeabloness of the air from the mode 
of heating it ; but a chief causa of the difference eiperienced in the 
quality of air heated in various ways will commonly be found to be 
attributable to a neglect of its dew-point. 

In conclusion, I submit that in experiment in ventilation we 
Bbonld keep in view, as desirable of attainment, the following : — 

1. That the force of the current, the rate of supply, and quantity 
of air supplied for the purposes of ventilation of dwellings moat 
be entirely under control. 

2. That the quality of all the air supplied for ventilation of 
dwellings should be capable of easy approximation to any condition 
of temperature and moisture deemed desirable at any season of 
the year. 

3. That gi-cater influence should bo exerted upon the circulation 
of air in dwellings by the apparatus for procuring inSow than by 
the means for outflow of air. 

H. C. Stephens. 



Ventilation : Position of Inlets and Outlets. 



Mt object in introducing this subject, which is of the g 
importance if we want perfect ventilation, is that we may have 
brought before ns such facts as are nccossai-y for arriving at a right 
conclusion on this point. 

In the first place, let us see what it is we desire to do. Tha 
products of respiration are of such a poisonous character that it is 
absolutely necessary that they should be allowed to pass away; 
then we have a certain amount of moisture and organic matter given 
off from the human frame which, when inhaled, haa a most depres- 
sing effect upon ns ; and lastly, there are the products of combustion 
from lamps, gas, and other sources. The object of ventilation is 
, rid of these, and to supply in their place pure air for our 



farther support; for without this fresh supply n 
to perform his daily work. 
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Now these prodncla have all one feature in common : they have 
all been vanned, and are coneeqnently lighter than the atmospherio 
air -which we wish to introdnce and which tends, in consequence of 
its greater weighti to preRs them np wards. 

This fact alone paints ont the natural and most economical 
method of proceeding. 

Besides what I have jost named there is another class of prodacta 
which demands our most carefnl consideration at the present time, 
and which it wonld not be wise for ns as Sanitarians to overlook. I 
refer to the volatile emanations met with in hoRpitat wards, espe- 
cially those set apart for infectious diseases ; it is most desirable 
that these germs of disease should be carried away as speedily as 
possible, and with the least opportunity of contaminating the air of 
the rest of the room, and more particularly that which has yet to 
bo breathed. — See Dr. R. Angus Smith {"Air and Rain," pp 491 
and 492). 

I think it mnst be clear to all thonghtfnl minds that the top of a 
room is the proper place for the outlet; this has been practically 
acknowledged, the difference of opinion varying more on the posi- 
tion of the inlets. The general objection to introducing air at the 
bottom of an apartment ia the draught which has to be encoun- 
tered. There have been many ingenious methods devised to over- 
come this difficulty, or rather to shirk it by endeavouring to obtain 
the same result by a roundabout process; they consist of rariona 
contrivances for admitting the air either at the windows, the sides 
of the room, or at the top ; in every cose above the breathing point, 
and with an espectation that the air wonld become diffused before 
reaching the people below. The objections which it must be plain 
apply to all these systems of introducing fresh air above the breath- 
ing point are these : — 

1st. The diffusion is not always complete, the air often coming 
down in one oolamn, to the inconvenience of those beneath. 

2ad. When the air is admitted near the outlet, it is apt to be 
drawn out at once with the vitiated air; it may cause a little 
circulation at the top of the room, but leaves the bottom part 
nearly stagnant. 

3rd."(And this I consider of the utmost importance.) The incom- 
ing air while becoming diffused with the air of the room ia in 
reality undergoing a mixing process with the vitiated air which is 
ascending from the occupant*, so that you cannot in this case 
obtain pure air, but a mixture of pure and viiiated. 

In a room where you can admit a very large quantity of air at 
about the same temperature, this is not objectionable (except in 
hospitals, where in no case should the air be admitted above the 
beds, when it is intended to carry it away at a higher level), but 
this method becomes a very eipensive one when the air, as in 
winter, is of a mucJi lower temperature, and it is desirable to venti- 
late a room with the least quantity of air possible. 

My investigations and experience have led me to the conclnsion 
that the air can he admitted in ordinary cases at the bottom of the 
room, below the Hue of respii'ation, and that without the slightest 
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incoDveaicQce. This I believe to be tbe natural system and 
certainly the most economioal, aa well as being the one which 
gives the most satisfactory results. 

During the laat winter, wluch was an exceedingly severe one, I 
introduced air directly into a number of rooms by the skirting, 
having cone-shaped openings. These wure not supplied with 
valves, so that in no case were they close), neither was tbe air 
warmed by warming apparatus, and yet it did not attract attention 
or elicit the least complaint. 

If tbe current of air be reduced in its velocity by being dulv 
regulated, or, what is better, by the shape of the openings, whicn 
cause it to be quickly diffused, then it can be admitted at a much 
lower temperature than is otherwise practical. This may even be 
carried to the extent of it entering at freezing point, as I have 
proved for weeks together, without experiencing any nnpleoaant 
movement. Further, the air at this position may be readily 
warmed by hot water or steam pipes placed in front of the open* 
ings, without that dryness which is felt when it is passed through 
a heated chamber. 

J. £. Ellison. 

SiK Antonio Bkaut next gave some ezplanationa of bow his 
house is provided with warm air. 

Dk. db Chadmont mentioned that the bricks with conical open- 
ings, described by Mr. Ellison, had been placed in the wards of 
the General Lying-in HospitAl, York Road, Lambeth, under the 
supervision of Mr. Eassie, c.i:,, and himself. The plan seemed 
to promise well as a means of renewing air without draught 
and introducing it in the proper part of the room — viz., below. 
Sufficiently high temperature would have to be provided by hot 
water pipes over which the entering air would pass ; at the same 
time these openings would, like any others, be subject to the 
effects of wind, and might become outlets if they happened to 
be to leeward. 

The President said that the plan of introducing warm air by 
means of the kitchen wiis good for smnll houses, and was suggested 
by Mr. Tredgold, but thought it could not apply so weU to large 
houses. Ue then called for a vot« of thanks t<i Mr. Ellison ; who, 
in reply, stated that he did not object to the fresh air being 
admitted into a room above the breathing line when you could 
aSbrd to introduce a large quantity of air at about the same tempe- 
rature, though this arrangement has the objection that the fresh 
air becomes contaminatod by diffusing with the vitiated air at the 
higher part of the room ; but in cold weather, when it was not 
desirable to admit more air than was strictly necoBsary, the best 
result was obtained when it was introduced at the bottom of the 
room, and the vitiated air allowed to make its egress at the ceiling. 
This was most in accordance with natural law, and therefore tbe 
method which, when possible, should in all cases be adopted. 

The Pbesldkst made some remarks showing that the best means 
of vC'Utitatiny buildings is a Vi'Vy difficult jn-oblem, and snggi'sted 
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a plan for introdncing fresh air snder the floor to the grate, and 
so warmed before entering the room. On the whole, the President 
agreed with Mr. Ellison. 



On the Necessity for an Improved System of Ventilating, 
Heating and Cooling Crowded Human Habitations 
or Places of Assembly; especially in Hot Seasons 
or Climates. 

Illustrated hy 'in ej^ample in Uui shape uf detailed I'lans of a 
Model Barracks. 

Epjtome. 

The first half of this paper is (levot&l to showing up the miatalces 
mnde hy architects pretending to nnderstand the " Exhanat 
Syet«m," as they phrase it; yet everywhere malting nir-pasBagea 
that do not eihanat fonl air, bnt contrariwise admit fresh air, too 
often when and where it is not wanted and far above the necessities 
of the case. 

The last half is simply a statement of the leading pointe of the 
internal arrangements for heating, cooling, and venlilatiog, as 
seen on innpection of the plans. 

[The plans wore eshibited and described]. 

John BALniRKii, h.a., u.d. 
Member of the Council of the University of Glasgow. 

Dr. Balbimie's paper was iUnstrated hy a namerous set of 
diagrams, but time would not allow of an eiplanation of them all. 

At the end of hia paper, the Chairuan called upon Dr. cb 
ChjlCUOst, who epoko at some length, and pointed out many 
difficulties in constrni^ting barracks on the plans saggested by 
Dr. Balbirnie. He paid a tribute of praise to the great care and 
labour bestowed npon the subject by the author, as shown by the 
elaborate diagrams he exhibited. He evidently had the improTe- 
mente of barracks, hospitals, scliools, Ac. very much at heart, and 
had worked at the subject with enthusiasm. At the same time, 
Dr. de Chaumoot did not think that the plans proposed would 
accomplish the desired end. It was a return to the construction 
of vast palatial buildings which experience had ahowii were both 
very expensive and also unadvisable in a Sanitary point of view. 
This was especially the case in the tropics, where the health of 
troops had been found to be greatly improved by scattering the 
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force in small bnildinge over a wide area. The wi-ani^oincnta of 
the indiTiilaal rooms la Dr. Balbimie'e plans were objectionable, 
!U9 they were side by side opening off a corridor. This resembled 
the arrangements of the permanent barracks at Aldershot, which 
Dr. de CfaanmoDt had himself shown to be unfavoarable for ventila' 
tion ; it also resembled the mode of constmction of Netloj Hospital, 
the disadrantagea of wliieh he hacl daily opportunity of observing. 
Dr. Balbimie's plan of ventilation, consisting as it did of an 
exhanat shaft, aomotbing on the plan of Sir J. Jebb a9 employed 
in Pentonville Prison, was one wbiuh coald not be recommended. 
Dr. de Chaomont had practioally tested the ventilation at Penton- 
Tille, and had found the result not satisfaotory : the cells near the 
shaft were moderately well ventilated, whilst those further oS were 
1(B3 so, and at the end of a wing the influence was practically ni7. 
At present, independent ventilation for each room was apparently 
(he best for barracks, and is undoubtedly essential for hospitals, 
the principle o£ whose ventilation ought to be the complete 
independence of each separate ward. 

The Chairuan then called for a vote of thanks to Db, Baluirnig ; 
which he acknowledged, and replied to the remarks of Dr. de 
Chauraont, contending that the barracks he bad proposed were in 
all their Sanitary arrangements, ventilation, heating of rooms in 
cold climates, and cooling them in hot countries, based on and 
in strict conformity with scientific principles enunciated by a 
Committee of Hygiene appointed in Paris for the service of the 
hospitals — that barracks implied and required precisely the same 
Banitary conditions. The grand factor of a perfect ventilation was 
an " BBhanst " chimney, or aspiration maintained by beat of fire or 
gas jetA in the ekemiaee d'appel. That architects in England had 
bnt very partially turned their attention to this ; and scientiHo 
men were prejudiced against it — entirely without foundation. The 
day would come that his plans of barracks. Board school, and 
hospital would be hailed as an immense improvement in all respects 
over the bust buildings of the sort ever yet constructed. 
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The Necessity for a Permanent Registration of 
House Drains. 

Teis efforts of all who appreciate and promote tlio great branch 
of our art termed " Preventive Medicine" wo directed towards 
creating tbi-oughout the length and breadth of the land a systematic 
control over all agencies and means known to generate or spread 
diseases which ought not to exist. The lower and middle classes 
have yet to learn to identify these diseases an results from their 
own infringement of nature's laws; bnt iu this assembly no 
demonstration is needed to justify the atiscrliou that for couvt-'jiiig 
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from house to house, and consequently spreading' from individDftl to 
individual, some of the most to be dreaded diseases, no agency is 
more powerful than defectiTe sewers or house drains. Being so 
potent for evil they rank as one of the most important parts of a 
dwelling-house, and it follows that the aim of Sanitarians should be 
directed, not alone to secure a high degree of perfection in conetrnc- 
tion, but to provide meajis for lubseq-icetil euperriiiidn Adniimhlo 
as are the regulations of the Local Oovernment Act, it stops short of 
this Itttcr point ; it provides that plans of all new buildings must 
be submitted to the vestry or local authority ; these after 
diBCttssion by committee are further eiamined by the district 
Barvcyor ; if he approves, the work is inspected, passed, and there 
supervision and record ends ; the building when erected changes 
bands, possibly holf-a-doKcn times in as many years, and all 
remembrance of t!ie course and position of the maiu drain is lost. 

No need may arise for inquiry on this point till possibly sickness 
invades the house, sickness of such a type as to cause the mudic&l 
man to inquire, " Can tbere be anything wrong with the drains of 
this house ?" " Can there be any defect of construction, or is there 
any weak point which the time elapsed since the building was 
erected has developed P" The extent of information obtainable ia 
in many cases reached by the master of honse replying, "Ob, I don't 
think there can be anything wrong'; I was assared by ray prodecessor 
all was perfectly right." But irAere does the house drain run ? Aye, 
where f does it pass rmder the house ? down the garden into the 
main aewor in front ? or into the drain o( the neighbour's honse on 
the right, or that on the left ? Cannot tell ! Where are the plans 
of the honse ? Gone the way of all plans ; nothing for it but dig, 
root, and explore in the most probable position, to the great 
detriment of garden, pleasure grounds, or such like. 

Now this is not as it should be. The health of a honse depends 
on the drains being pure ; they must, from the nature of things, be 
hidden from sight ; they will st some time or other require to be 
opened, therefore there shonld be a permatieiU record of their 
position, corrected at any time of change or alteration. The 
nuichinery for this is at hand. The plan to be effected muit be 
comfulsiyry ! It is, that the local authority, vestry or board 
provide and keep up a permanent reijUier of all drains, pipes, and 
channels of eommunicntion between a building and the sewer into 
which it drains. When the district surveyor approves the plan of 
a new building, he should append his signature to it, and this plan 
should then be inserted vaio a book, with a proper index, and 
retained for reference in the office of the local authority ; half a 
dozen lithographed copies of this official plan should be handed to 
the owner of the property, and he should be required to affii one of 
these copiea to the lease, agreement, or whatever form of document 
conveyed possession of the building to another. 

By this means the owner of a house conid at any time subsequent 
to the ei-ection, ascertain without difficulty the exact position of the 
drains, and know prcrisoly where to direct operations for csamina- 
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Bnt Dot alone would it benefit one in posseseioa, in the event of 
seeking to dispose of a dwelling-house, what an advantage for a 
hesitating purchaser ! Unquestionably he would mnub prefer 
accepting one with which he received a certified copy of the 
drainage scheme, and on which he might obtain the opinion of a 
competent Sanitary engineer. Again, in the case of an epidemic 
invading a district, and necessity arising for a Qovemment iaqniry, 
what an immense assistance it would be if the commissioner or 
board of inquiry conld have placed before them certified plans of 
the drainage of every house in the district under examination. 

It may be objected that if this proposition were carried out, great 
space would be required to lodge all the documents ; that as there 
are about forty thousand houses and warehouses erected annually in 
London district alone, these plans aocamnlating annually would be 
cambersome. This is an objection which can carry little weight in 
comparison to the probable good. A central establishment might 
receive the records every five years, and the local officials keep 
outlines of same on Ordnance maps for daily reference. As to the 
outlay, it might be met by a slight fee for registmtiun, and also for 
subsequent examinations, which fee might be increased according 
to the number of years elapsed since the first registration was 
received. 

8. P&BSONS-SUITH, U.E.a.C.F., L.tLCSJ. 
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SECTION III. 
METEOROLOGY, GEOLOGY, AND GEOGRAPHY. 



Thb President of the Section, G. J. Stmons, f.k.s. delivered the 
folloning Address :— 

Thb title of the Section of Sanitary work to which we have to 
devote onrselyee to-day, is one which naturallj anggests an idea 
which I would not for a moment attribute to any one present, 
but which is, I believe, sufGciently general to be worthy of 
dcBtmcHon. 

The idea which nceda demolition may be designated the worship 
of the practical. I have little doubt that the perusal of the pro- 
gramme of this Congress has led to some such remark as the fol- 
lowing : — " Well, the first day devoted to Sanitary Science and 
Preventive Medicine, and the second to Engineering and Sanitary 
Construction will, no doubt, be very good ; bnt what is the use of 
making throe days of it, and having a lot of dry scientitia papers 
of no use to anybody, and incomprehensible by any but dreadfully 
BcicntilJo people ?" 

This remark contains two errors — (1), The assnraption that there 
is any difference or distinction between science and practice, except, 
perhaps, that science may be regarded as the teacher, and practice 
as the pupil ; and (2), the assumption that scientific papers are 
beyond the kon of ordinary mortals 

As I have already said, I do not attribute this idea in its crude 
form to anyone here present; bnt I think that you will agree with 
me, that it is in one form or another sufficiently prevalent to render 
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it worth while to ahow that it ia not merely wrong, bat exactly the 

opposite of the truth. 

I, therefore, purpose taking the branches of science mentioned on 
onr programme, and pointing out some of the points of contact 
between these branches of science and Sanitary practice. 



MKTBOROLOQT. 

Let OB take, first, temperature. Meteorologists can t«n us the 
range of temperature to which we are liable in this coontty ; but 
who will point to even one honse so cooBtmctcd as to resist equally 
well, estremea of heat and of cold ? Aa regards the majority of 
houses, built solely in order to be sold, it ia patent to everyone that 
this considei-ation is entirely neglected. The walla are so thin that 
they allow the internal temperature in summer to mn np to eighty 
degrees or more, and in winter down far below freezing. There ia 
rarely any outlet for the foul and heated air when it has found its 
way np the staircases ; lajidlorda never think of providing outside 
Venetian blinds, and tho rooms which face the ann become veritable 
heat-traps. Everybody knows that foul and heated air ascends, 
and yet (owing to the rare adoption of French windows) nineteen- 
twentieths of all tbe rooms in England have no outlet within 
eighteen inches or two feet of the ceiling, where, consequently, 
there ia a permanent stratum of foul and heated air ; and, as if 
with a desire to aggravate this evil, a quantity of gaa ia bnmed 
in the rooms, and the deoiygenizcd air rises into this stratum, 
and remains there. Perhaps, if it were possible to compel every 
builder to remain for an hoar with his head close to the ceiling 
of the rooms he bnilt, an alteration would not be long deferred ; 
unless, indeed, the foni air killed them all. Everybody knows all 
this, but few indeed are the cases in which any attempt is made 
to remedy the evil. 

In cold seasons it is equally discreditable to hear on all sides 
eomplainta of the inconveniences arising from irozen water-pipes, 
and from their leakage when a thaw follows. If the temperature 
in England ran down to twenty or thirty degrees below zero, there 
would be some excuse for such occurrences, but our winters are 
never so severe. 

This reniinds me of another case in which a little meteorology 
would have saved several hundred pounds and mncb inconvenience. 
An engineer laid out the waterworks of an inland English town, 
and cither from economy or want of eipericnce, he put his maing 



PKBaiDENT B 



175 



only one foot below the ground. He made no inquiries as to the 
temperature of the soil at that depth. A great frost came : the 
temperature at one foot went below tliirty.two degrees, and so large 
a proportion of his pipes was bnrat that it was virtaally a case of 
new mains throngliont the town. 

Another winter accompaniment which has occurred for hnndreda 
of years is always a source of great confusion — I mean a heavy fall 
of snow. No one seems to know what ia to be done, and the last 
idea is in many respects the worst. The tramway companies 
introduced the plan of scattering salt in order to dissolve the snow, 
and the owners of private houses have imitated them by Beatt«ring 
salt on the pathways in front of their houses. The result ia, that 
the pavomeniji are covered with rotten slush of an excessively low 
temperature, so cold as to lame doga tempororjly when passing over 
it, as to be injurious even to the well-shod, and almost unbearable 
to the shoeless wanderer. It would be very little trouble to sweep 
this soft slush into the gutters, and I think that any one using salt 
and not removing the resultant slush, should be not only liable to a 
small fine, but should infallibly be fined. 

There is one subject npon which I am desirous of speaking some- 
what strongly, but which is not exactly meteorological. It is, how- 
ever, only a development of the remark which T have already made 
as to the absence of ventilation in the upper part of rooms. I will, 
therefore, mention it here. It is the terrible nnhealthiness of our 
churches, theatres, and other places of public assembly. I am no 
chemist, or I would pat before you the results of the analysis of the 
air in many public gatherings ; but no figures are needed to prove 
what everybody knows. Aa regards chui-ches, it is not for me to 
apportion the blame between ecclesiastical architects and church- 
wardens ; but I cannot understand a preacher looking at the gradual 
drowsiness spreading over his congregation, and not reflecting that 
it is quite as much the natural result of poisoning by bad air, aa of 
any lack of interest in his minist rations. I should not be at all 
surprised to learn that the opening of a few ventilators in the roofs 
of some of our churches was found to produce, not only more atten- 
tioTJ on the part of the congregation, but an increase in the amount 
of the collections ; for keen interest in matters ecclesiastical is more 
probable when the mind and body are bright and vigorous, than 
when foul air has rendered the mind drowsy and made the head 
ache. 

I am not prepared to say that all theatres are badly ventilated, 
and I hove not much experience of the galleries, but I went once 
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into tlie t«p giilleiy of a building which we were told ' 
combine the good qualities of nil Bucb like edifices— I i 
New Opem House at Farig, and the heat and foulness of the com- 
pound which the andieDce had to breathe were such that I cannot 
understand any one going there a second time. 

At more than one place of amusement a very rough-and-ready 
but effective cure for this evil has been adopted by constructing the 
roof upon a framework which can be rolled off so as to leave the 
andience roofless for a few minutes. I doubt, however, whether our 
medical friends would not consider each a remedy worse than the 
discfise. I do not myself presume to advocate any mode of venti- 
lation, but may perhaps be allowed to suggest the question, whether 
it is advisable to trust (aa is at present generally done) wholly 
to the current generated by the difference in the specific gravity of 
fresh and effete air. There are two reasons for distrusting this 
mode of ensuring ventilation — -first, in order to secure its greatest 
efficiency, the path of the inflowing air must be as free from 
friction as possible, and freedona from friction is too often co-existent 
with draughts ; secondly, ventilation, depending on differences of 
temperature, or more strictly npon differences of specific gravity, 
is evidently least efficient in hot weather — the very time when 
the general public are most clamorous for an extra supply of 
pure air. 

The bead of a Glasgow engineering firm described to mo an 
extremely simple arrangement whereby each successive two minutea 
2000 cubic feet of air were extracted from close to the coiling of an 
Edinburgh hall, noiselessly, and without either heat or ice. I do 
not at all suggest what ought to be done, but I hold that the fool 
state of the air in nearly all our public buildings is discreditable to 
the age in which we live. 

A day or two after writing this part of my address a letter 
appeared in the Times, which was so extremely germane to my own 
remarks that I should like to read it to you. 



OF THEATRES. 

To the Editor of the Times. 

Sir,— Now that we are npon the eve of another theatrical season, 
will you allow me to draw attention to a matter which has been 
broached in the 3VinM not many months ago— I mean the ventilation 
of our London theatres. During the visit of the Comedie 
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Franfaiee, " A Physician " wrotfl to complain of the ventilation of 
the Gaiety Theatre, wherenpon Mr. Hollingshead endeavonred to 
show that his theatre was fitted with abundant means for the exit 
of font air. I attended two perfornmnceB of the French players 
immediately after this, and suffered much from the atmosphere of 
the theatre ; oa the second occasion to such a degree, that I waa 
obliged to leave after the first three acts of the play, which waa 
Ruy Bint, tbue missing the best part of the piece. But I do not 
wish to draw up an indiefment against one theatre in particular, 
but against our London theatres generally, for I have experienced 
the same thing in most of them, even in snch well-managed houses 
as the Lycenm and the Vaudeville. When I attended the inaugural 
performances of the Shakespeare Theatre at Stratford -on -Avon, 
last April, the contrast was very great, and there I found that sitting 
through one of Shakespeare's plays was attended with little more 
fatigue than sitting in one's drawing-room, simply because there 
were a number of excellent ventilators in the roof. I rejoice to see 
that Kiss Litton has been attending to this matter in her theatre, 
and I Feel sure that if you can find room for this letter it will 
induce other managers to put an end to an evil which is so injurious 
in its effects to the large and increasing body of theatre-goers. 
I am, Sir, yours, Ac,, 

September 19. A BeGIILAS pLATQOKe. 

Excuse this digression, and allow me to return to the more 
direct relations of meteorology with Sanitary matt«ffi. People of 
the cui bono class are, 1 believe, yearly becoming more rare, but 
there are thousands still who would doubt what possible use it 
could be to know how many miles of wind blew over Greenwich 
yesterday ; and a still larger nnmbor would fail to see what possible 
bearing such a fact coald have upon Sanitary m.atterB. Mr. Ilaviland 
would t£ll us that both the direction and strength of the wind 
ought to be considered in laying out the plan of a town or of large 
additions to existing ones, and in the past, if not in the present, 
great cai-e was taken that country residences were protected from 
objectionable winds by belts of trees. There is, however, a atill 
closer connection, for the members will not have forgotten that this 
Institute is, and has been for a long time, conducting a series of 
experiments upon the cffectivenesa of several patt«m8 of cowls, 
and that these experiments have been conducted with anemometers 
and air meters at the Meteorological Observatorj- at Kew. 

Moreover, questions of ventilation, both for pnblic buildings and 
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especially for hospitals, are almost wholly determined by means of 
Bmall air meters, which are merely delicate onemometera. 

Lastly, it is a rather curions fact that tipon the summit of that 
modem Tower of Babel, the Queen Anne Mansiooe, Mr. Hankey 
has put an anemometer. 1 wish be would put another in the court- 
yard, and publish the records of both. Joking apart, I bold that 
if premises are to be carried to that height, the streets mnst be 
proportionately wider ; for the air in a street of ordinary width, but 
with bnildings of that height on each side, wouli) scarcely ever bo 
changed ; its only purification would be by the passage of such 
portion of the rainfall as escaped falling gainst tho houses. The 
notion of walking throngh a fntnre London composed of streets of 
their present width, and honsea as high OS Mr. Hankey's, is the 
reverse of agreeable. 

Take, again, ozone. I am not going into the chemical question, 
nor the atriirtly meteorological one ; hut in Bpite of all the demon- 
strations of the inutility and inaccuracy of the old-fashioned oKone 
test-papers, I think that they were giving as more nsefulinforniation 
than we seem likely to obtain from the more scientific methods 
which have been declared to be alone of any use. We want some 
rongh-aud- ready test of tho parity and kealthinoss of the air in 
different localities, but at present I know of none. The old- 
fashioned ozone test-papers had, doubtless, a multitude of faults — 
I have attacked them somewhat vigorously myself, and Dr. Comeliua 
Fox still more so ; but unfortunately the arrangement which ho 
proposed to snbstituta was so elaborate, that at the present monient 
I do not know of a single place in tho whole of the British Isles 
where it is at work. Faith in the old plan has been shattered, and 
the new one has not been adopted. Porhapa it may be well to 
epitomize the old methwl and its faulfs, as it may lead some one to 
suggest a safe and simple course. And first, as to the method. 
Sheets of absorbent paper were dipped in a solution of iodide of 
potassium and starch, dried, cut into small strips, made into 
bundles, and sold in boxes. Observers were instructed to take 
one out each morning, hang it up in a place open to the air but 
shaded from light and of course from rain, and on the following 
morning to note the amount of discolouration by comparing it with 
a series of ten pattern-tints supplied with each box of papers; if 
them was no discolouration the entry was 0, if the paper was 
rendered (juite ft dark brown the entry was 10, and intermediate 
numbers for intennediate Oiscolouratione, 

Su much for the method ; now for the faults. The discolonmtion 
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ictcd by the contact of air with the paper ; therefore, if on two 
days the amonnt of ozone in the air is the same, but the wind blows 
twi(» as strongly on one day as on the other day, it is obvious that 
the discolouration will also be double. This difficnlty can be ovev- 
oome in two ways — (1), by applying to the observed discoionra- 
tion a correction corresponding with the total horimntal motion 
of the wind, as recorded by an anemometer placed near the end 
paper; or (2), by shelfering the test-paper from the wind and 
drawing a measared volume of air over the paper by an aspirator- 
The papers aft«r eiimsuro and colonration mny, by the action of 
antozone or damp, lie bleached before the nana! hour of observation, 
and whereas ? may have been reached aomo honrs previonsly, at 
the regalar observation honr the paper may only show or 1. 
The late Dr. Lankester proposed to get over this difficulty, and also 
to determine the variation in the amonnt of ozone daring the 
twenty-foor hours, by using the paper in long strips, and winding 
it by clockwork from one drum to another under a small aperture. 
I do not think that he arranged his machinery with an intermittent 
motion, so that each portion should be exposed for some definite 
period — say, an hour, and then suddenly replaced by another portion, 
and so on, but that would obviously he the proper course. 

There are many other imperfections chargeil against the old plan; 
but 1 irill mention only two others. The papers were said not to be 
equally sensitive, and therefore the recorded discolourationa were not 
strictly comparable. I believe that this ground of complaint aross 
chiefly from the very limited demand for the papers, and from the 
fact that there was so mui^h jealousy among the opticians that, 
instead of all buying from one source, each tried to make his own. 
I have luft the most serious charge to the last. Chemists of high 
position said that there was no certainty that the discolouration 
was in the least degree due to ozone, and, I believe, proved their 
case by tinting the papers by half-a-dozen proccsBcs when no ozone 
was present. Perhaps, however, we shall find that the papers give 
us nsefiil information, even if they tt'll us nothing about OKono. 

In this as well as other conntries, the public attention given to 
scientific work is not proportional solely to the merit of the work, 
but 18 dependent on two facfars ; A, the social and scientific status 
of the worker; and B, the merit of the work. Meetings like the 
present tend greatly to diminish the value of the factor A, and I 
sincerely hope that before long it will vanish entii-ely, and Ic-avo the 
factor B the merit of the work, as its sole credential. Ton may 
wonder al the insertion of Ihis digrCBsioni but it was induced by 
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now mentiouing', for the first time, a, few 
experitueots wKich I made nearly five-and -twenty years ago. 

I arranged witli friends reBiding in vanous parts ot the metro- 
polis—one in the City, one at Whitehall, others at Chelsea, Netting 
Hill, Blockheath, Camden Town, and Camberwell — for three months' 
continuous observations of the amount of oxone. We took all the 
Bt«pa that we conld to seiinre uniformity, even taking the precaution 
of cutting each ozone slip into portions eo that all the stations used 
the same slip on the eame day. At the end of the month the 
portions TCere retnrned ta me and mounted as one slip for each 
day. That they in the least indicated tho amount of ozone, I 
am not going to assert ; bnt this I can safely say, that no 
matter from what direction the wind blew, the papers in that 
quadrant of the metropolis first reached by the wind were 
always more darkly tinted than those in the centre or in tho 
opposite quadrant : thoee at the central stations were scarcely ever 
tinted. Similar results were, I helieve, obtained by Mr. Glaisher 
during the cholera epidemic in 1854, and, though no special 
arrangements were made to ensure identity of paper, I do not 
think that the accuracy of the results was thereby vitiated. Theae 
very simple and inexpensive teats may be beneath the contempt of 
the optimists of ozone observers, but they at least prove that there 
is some quality in air coming from the country to the metropolis 
which is extracted, not only before passing over the whole of 
London, but even before passing over half of it, otherwise the 
central stations mast sometimes have recorded traces of discolour- 
ation. 

That there is a wide difFerence in the healthiness of diSerent 
localities is indispntable, and that there is more in it than is 
revealed by either barometers, thermometers, hygrometers, rain 
gauges or weathercocks, is equally certain. Something may be 
learned by the chemical analysis of large volnmes of air ; something, 
indeed a good deal, ia being learned at Piu-ia by drawing a stream 
of air over glycerine and esamining niioroscopically the particles 
of dnat deposited. But we want something more handy. It is too 
bad that there should be no easy means of determining the relative 
life-Bnpporting propertiL's of the air in Hyde Park and Seven Dials, 
I do not for a moment say that the old-fashioned OBone papers will 
do it, bnt they are the nearest approach which has yet been made, 
and 1 should be very glad if they can be supplanted by something 
better. 

Mull fliK? Miasma. — Before proceeding to consider mists in 
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their relation to puiilio health, I take one moment to eay tbat if 
any of my hearers have ever seen in this (xmnlry the presiding 
genius of mists — I mean the iyiiia /aluu«, or " Will o' the Wisp," I 
shall be greatly obliged by their favouring me with full particulare. 
1 only make this request because, in the course of long search, I have 
not met with one person who has seen it ; and I am sure that, 
especially after the present soaking senson, drainage operations will 
proceed so rapidly that future opportunities will be rare indeed. 

Here, howeTer, we are concerned with mists and their influence 
npon health. Toa doubtless remember the remark of the country 
doctor, who, walking up a hill, passed from the valley mist into the 
clear airon the hill-side, and taming to his compaaion, remarked that 
that white sheet covured all his best patients. I wish we had statistics 
of the mortality in some of onr old monasterlea— Fountains, Tintern 
or Bievaulx — for the locaHties are equally noticeable for their beauty 
and their m-ists ; and although the regularity of the monastic life 
might conduce to longevity, I should have thought such damp 
localities very ilUadapted for sm^h residents. It is often suggested 
that onr ancestors were stronger than we are, and that, as much of 
their time was spent in the open air and in hunting, they were losa 
sosceptible to the Siinitarj evils of their houses and castles. But 
the monks, oven those who were not actually studious, did not lead 
by any means an equally active, open-air life. Were they, then, able 
to throw off the effects of damps and mists, or did they fall victims 
to them without knowing the canse ? We, however, with all onr 
nineteenth-century artificial and high-pressnre life, know perfectly 
well that a " lovely spot embosomed in trees and encircled by hills," 
is usnally characterized by a damp, misty, cold, and stagnant 
atmosphere. We know that these conditions are not adapted for 
vigorous health ; and yet how many persons will rush blindfold into 
the arms of the doctor, simply for the sake of a pretty view' 
PorBons generally select residences, and the sites for new ones, 
when the weather is fine and the snn shining. There is no reason for 
their discontinuing the practice ; hut many selections would, I 
think, be abandoned if an hour or two of the twilight and 
night were spent in examining the distribution of the mists in the 
locality. When we remember that few persons spend less than 
half their time indoors, it is sorely not asking very mach to urge 
that an hour or two should be devoted to examining roughly the 
conditions of the air which will in future surround them tor half 
their lives. 

Yon may think that I utiach undue importance to mists, and 
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T will, therefore, give yon a short chapter of peracmaJ history. A 
relative had a frreat desire to spend his autamn holiday in a heantifnl, 
hilly, and woll-wooded part of the sonth of England. Unable to 
obtain cjuarters on the high ground, he was induced to take a very 
clean little cottage on low gronnd ; not, however, very near the riser 
which mn throngh the little town. At first, foor of the family 
went down, and three of them were speedily attacked with 
diarrhoea; another relative followed, and was similarly attacked; 
and finally I arrived in3rsc1f. I waa told of the state of a&irB, and 
advised not to touch the water — on which all the Hame was laid. 
The last train had left ; and, moreover, I felt desiirons of in- 
vestigating the case. After dark we went ont for a little stroll, 
and found the air excessively damp ; in fact, there was a white sheet 
over the whole place. Next morning, I was as ill as the rent of the 
party. I had with mc some permanganate of potjish, and tested the 
water from two or three sonrces with it ; bnt the colonr remained 
absoln-tely nnchanged ; so I suppose there was not mnch the matter 
■with the watflr. One of the party Ktarted off after a doctor ; the 
doctor was oat, bat the assisfeint said directly, " Oh, no ; it is not 
the water ; strangers are almost always attacked like that; bnt they 
soon get better, or else they go away. You see," he added, " this 
valley is supposed to have been under sea water not long ago, and 
all the fields from here to the coast are terribly misty and agneish." 
I need hardly add that it waa not many hours before the whole 
party migrated to a high, dry and sandy soil ; but it was only by 
sleeping in the locality that the evil was incnrred, and had we only 
seen the spot by daylight scarcely a suflpicion of evil would have 
crossed anyone's mind. 

Closely connected with the existence of mists is the amount of 
evaporation, — a subject upon which we are in nearly the same nn- 
satisfactoiy condition as I have explained to exist respecting ozone. 
Some very elaborate, rather costly, and I believe extremely im- 
portant observations upon this subject, were commenced more than 
ten years since, and have been conducted under the sapervision of 
Mr. Rogers Field. We are still waiting for his fall report on the 
subject, bnt it is understood that all the old forms of evaporator 
are nseless, and no new pattera has been introduced in their place. 
The only two points of contact between evaporation data and 
Sanitary work which occur to me are — fl), that evaporation data 
would bo sei'viceablo in computing the yield of storage reservoirs, 
a point upon which I believe no information is published, and not 
much exiatsi {2J, data ns to the amount of evaporation would be 
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vary useful in connection with sewage irrigation, for it ought 
evidently to be most successful where the air absorbs the largest 
funoont of surplus moisture. 

Hygrometrj is almost identical with the measurement of evapo- 
ration, bot not qnito ; because hygrometry considers the amount 
of moiijtnro in the air at rest, and evaporation is the resultant 
of the paest^ of a variable number of miles of air of a 
variable hygrometric condition over a water surface. I am afraid 
this point ia hardly clear : I will therefore pnt it in another form. 
The air we breathe is, yon know, a compound ; there is first an 
approximately constant quantity of oxygen, hydrogen, Ac, and 
secondly a very variable quantity of water in the invisible state of 
vapour. It ia the bnsineas of hygrometers to f»:ll ns how much 
water there is in the air. It ia never very great, fifteen grains of 
water in a cubic foot of air is the eiti-eme, perhaps a trifle beyond 
the extreme, which ever occurs in this country, while it may run 
down to one grain per cubic foot. The hotter the air is, the more 
water can it contain, and hence the high temperature always given 
(o drying-rooms; and hence it follows that though a room may bo 
dry while it is kept at a high temperature, it will very likely become 
damp when the tem|K>rature falls. A striking iUustration of thin 
is reported to have occurred at a ball in Hassia. The night was 
cloudless and very cold, but the room in which the ball wan being 
held waa, as is usual in that country, cloao and hot. A lady fainted ; 
and as fresh air could not easily bo obtained, the windows being 
frozen fast, an ofRcer broke the glass with hia sword. The clear 
cold air rushed into the room and cooled that inside so rapidly, 
that the vapour become mist, the mist became frozen, and snow 
was formed in the room. 

Some people err the other way, and especially in cases of illness i 
distress the invalids, and check their recovery by allowing the air 
to become too dry. I snp|x>Be matters may change in the next 
generation, but at present eitlier a doctor or a nurse would be con- 
sidered a pedant, who used a hygrometer in order to regulate the 
air breathed by a patient. I am glad to see that we arc progressing 
in that respect. Two generations back the subject of the hygrometry 
of the side-room was unknown. Twenty years ago, a paper spont 
'on the nozzle of a tea-kettle was the most advanced apparatus, and 
now we have gut as far as regular vnpoHserH ; but I have not beard 
of any general demand for hygrometers to indicato when, and to 
what extent, va^iorizera are to be used, and I fear that muL'li is still 
left to the personnl sensations of the medical attendant and the 
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none, altbongh it is just as eaaj to order what eball be the hygro- 
metric state of the sick room, as what ehall be its temperature, and 
I think it probable that ia many aiFections of the respiratory organs 
the former is of more ooDfieqnence than the hitter. 

There ia another matter in which hy^ometry onght to come 
home to many, especially at a period when people seem so prone to 
forsake old and comfortable houses for new and showy ones. 
Almost before a honse is finished, and long before the water neces- 
sarily nsed in its conBtmction has had time to dry ont, people roth 
in to reside, and then there are mmours of colds, rhenmaties, i&i'., 
as if anything else coald be expected in saoh a climate as that of 
the British Isles. I am not going to show how the hygrometer 
would enable people to adopt this course with impunity, but there 
are many ways iii which it would teach them what to do, and wlmt 
not to do. By-thc-bye, there is a paragraph in Sir Edmund 
Beckett's treatise on " Clocks," which bears closely on the question 
of drying- rooms. He says — " The clock-room at the E jch.ango was 
at first made with the object of keeping out the dust and damp in 
every possible way : even the slits in the Boor for the roiJes had 
sliders to them ; the clock was enclosed in a glass case, ibe plate 
glass cover originally placed over the escapement being- fonnd not 
enough to keep it from the damp. When the clock was repaired, 
and some of the brass-work replaced with iron in 1854, I suggested 
tlio removal of all this glass, and encoumging instead of preventing 
8 draught tlirongh the room. This was done; and although the 
wet used to stand in drops upon the clock before in damp weather, 
it has been perfectly dry ever since. The same thing has been 
found in small clock-cases ; they may easily be too air-tight, I do 
not mean that tliere is any objection to enclosing a clock in a case, 
and of course it is absolutely necessary when the clock-room cannot 
be kept locked against everybody but the man who has the care of 
it; only there should be a draught through the room, and the case 
itself not too close to let air through it." 

Lastly, I come to tho rain — and here the points of contact with 
everyday life and with Sanitary matters are so numerous that it 
is hard to know where to begin and harder still to know when to 
stop. Fortunately for us all, I need say very little to-day on the 
relation between rainfall and national water supply, because I 
stated fully my views opon that subject in my address upon Water 
Economy at your anniversary meeting ; audit is for others either 
to refute my statements or to carry out the course suggested. 
Unfortunately there is another course, which is so easy that it is 
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generally preferred — I mean the minonBly costly one of lamei 
/aire. The qnestion of national water snpplj in its Ijtoad features 
is epitomized on page 21 of tlie address just mentioned, and the 
longer the time before octioD is taken, the great«r will be both the 
confofiion and the cost. 

I leave the question of national wat«r economy where I left it 
before : ripe for the action of our legislatora. 

The amount of rain is, I need hardly say, a most important 
clement in all sewage questions ; I say all advisedly, bocanse oven 
where attempts are made to enclnde rain water from the sowers, 
no one claims to have succeeded perfectly, and evcu if he didi the 
rain question would very likely come in again as affecting the 
administration of a sewage farm. 

By-the-bye, I fcrnst that Mr. Rogers Field will try to apply his 
recent researches upon syphons to the flashing of drains by cumu- 
lative discharges of rain waf«r. 

The remarkable absence of some classes of disease during the 
period in 18"9 when summer was expected to occur, may have been 
partly due to low temperature, partly to the absence of the usual 
supply of unwholesome frnit ; but 1 think part must also be ascribed 
to the Bconring of the streets and drains by the superabundant 
rains. And there is something else washed by the rain, greatly to 
the Sanitary advantage of residents in towns — I mean the air. 
Those who have leisure and inclination can follow this subject np 
by perusing Dr. Angus Smith's book on "Air and Rain," I will 
merely call attention to one proof of its important action, which is 
patent to everybody who uses his eyes — it is an almost invariable 
action, but I will take a strong though not overcoloured illnsti-ation. 
It is a summer evening, close and thandery, the air is thick partly 
with moisture bat c'liefly with extremely fine dust, particles of 
almost endless variety, fibres of cotton and of wool, soot, pollen 
from flowers, granit*}, road dirt, Ac,, Ac. No thunder occurs, but 
there is a downrush of colder air : rain begins, and in an hour it is 
over, and has carried with it to the ground an enormous proportion 
of the miscellaneous compound which the inhabitants had pre- 
vioosly been breathing. If you ask for proof of this, I merely 
refer you to the street-lamps ; wat«h them regalarly and you will 
find them nearly as good at revealing the dnst motes in the air, aa 
the beam of light from Professor Tyndall's lamp. Under the 
conditiona I have described, they shine with a brilliancy rarely 
seen. Metropolitan air wants washing, it is wonderfully bett«r for 
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tlie process, und I Bospect that that is one reason for the low 
mortality in 1879. 

Ruin as a supply of drinking'Water will bo considered in one 
of the papers to-day ; and in two or three others we shall have rain 
before ns in its relation to the yield of wells. On those two points, 
therefore, I need say nothing. 

GEOLOGY Lsa GEOOIUPHT. 

In the progmmme of this meeting. Section III is stated to bo 
devoted to Meteorology and Geology ; bnt on the Congress tickets 
it is said to be for the coDfdderation of papers Het«orological, 
Geological, and Geographical ; which seems to me much better, for 
really the questions which we have to consider include all three 
branches of Physical Science. Perhaps we might iuclnde all 
nnder the single f«rm Physical Geography, or, as I believe the 
Sonth Kensington anthorities now call it, Physiography. 

Physical geography is the key to the, as yet, on investigated 
qnestion of the tme merits of our various health resorts. I am 
glad to state that I believe very shortly the Meteorological Society 
will have in operation a system of absolutely identical observations 
at a considerable number of these health resorts, and not limited 
to one station — in, for example, Brighton ; for who wonld contend 
that the climate was identical on the raceconrso ELnd in Old Steyne ? 
Years ago, Dr. Wigan wrote a little book on " Brighton, and 
its Three Ciiiuates," and the title expresses what probably eKists 
more or less in nearly all onr health resorts — and, Why p Solely 
becanso of the variations in the physical features of the locality — 
Hastings, Torquay, Llandudno, Tonbridge Wells. A moment's 
reflection respecting any of Uiese places will convince yoa that in 
each yon may find great climatic differences, precisely in accord* 
ance with the principles of Physical Geography, 

As to the bearing of Geology on Sanitary matters, I think there 
is only one point upon which I need offer any reniarka. The 
theory which I desire to submit will probably strike you as being 
wrong, if not ridienlons ; it is this, a house on a clay soil is not 
necessarily more nnhealthy than one on gravel. One gi-eat mistake 
in house-building, both in town and country, is in grudging a few 
courses of bricks, and so letting some of the rooms be at, or close to, 
the level of the soil. In isolated cases floors laid flat on the earth 
may be tolerably dry, but in the majority of cases they arc not, 
and in no case can such floors be desirablo for persons of delicate 
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healti ; and with reference to the relativo merits of clay and o£ 
gravel, I would just sabmit two facte— (1), the clay nnder a well- 
drained honse becomcB so dry as to bo almost dusty ; and (2) , 
althongh the probabilities are in favoor of gmvel becoming even 
drier than clay, yet shoald any offensive matter get into a bed of 
gravel, it woald circulate more rapidly than in cbiy. 

With reference to gravel and clay I may give one hint, based 
npon experience which I regret, bat which may be useful to others, 
though it is another chapter of personal history. 

Upwards of twenty years since, my father was suffering from 
consamption, and after two or three places had been tried, the 
physician and medical attendant advised that he should go to the 
appor part of Richmond, because it was high, it was away from the ' 
rivep, and on the gravel. A suitable house was found, and it was 
considered very satisfactory, because near to it some new houses 
were to be built, the foandations had been excavated, and all 
the removed soil was a fine gravel. The jiatient became rapidly 
worse, and after one or two consultations he was removed to 
Blackheath, where he speedily inaprovcd, and lived through a 
subsequent winter. Some time after taking the Richmond houso, 
we found that the gravel was not only no advantage, bat, as it 
appeared to ns, the reverse, for there was a thin layer of gravel 
lying on a bed of clay, as was shortly proved by the foundations, 
which I have just mentioned, being found with several iuehes of 
stagnant water in them. All this is doubtless very obi-ious, but at 
any rate it may save others distress by warning them not to bo 
satisfied with a merely snperficial layer of gravel. 

Yon will probably think it a strange omission on ray part if 
I make no full reference to the relations between climate and 
disease, but, Non oihri'u possitmus omnrs. We cannot all do every- 
thing, and I can give you no newer, better, or clearer information 
than the world already [tossesBes in the reports and papers of 
Dr. Fnrr, Dr. Simon, Dr. Score sby - Jackson, Dr. Tripe, Dr. 
Mitchell, and Mr. Buchan ; to say nothing of foreign and trans- 
atlantic investigators. 

I should, however, like to say one word in behalf of the registra- 
tion of disease, as distinguished from the registration of deaths. 
I do not believe that the general public, or even our legislators, 
understand clearly why esperts are so desirous of obtaining n 
registration of disease in addition to that of deaths. To mo it has 
always been mysterious that the records of deaths harmonise aa 
well as they do with climatic data, for not only arc half the deaths 



of one week registered in the following week, but a far greater 
Bonroe of confnsion lies in the fact tliat tbongh certain climatio 
conditions give — say, fifty people bronchitis in one day, it by no 
means follows that they will all die on some one other day. If the 
death registers were filled up with rigorous accaracy, the entities 
might be poxted back to the dal«s assigned for the commencement of 
disease, bnt I doabt whether the entries are accarate enough to 
justify the oxponditure of the necessary labour, and moreover it is 
at the best a very roundabont way of doing it. 

Why do we not get returns of disease ? I am entirely igTiorant 
of the secrets of the medical profession— (and parenthetically I may 
say that I believe it would be far better if there was less mystery 
about matters medical. I believe it would be far better to tea^^h 
our youngsters what to cat, drink, und avoid, and some of the 
leading features of their own marvetlons bodies, than the namber of 
the satellites of Saturn or the exact sequence of the Palteozoic 
rocks. Excuse this digreBsion.) 

I can think of only two reasons for the absence of systematic 
disease registration. (1) That medical men in small prat-tiee are 
afraid of allowing it to be known how small is their list of patients. 
This anrely could be got over in many ways ; the records should 
go direct to the office of the Minister of Health (when we get one), 
and there they would bo as safe as income-tax returns are after 
they get to Somerset House, And if even this would not satisfy 
nervous or fidgetty prat'titioners, they need not sign their returns 
at alt. Let all blank forms issued from the office bear rotation 
nnmbers, and let them be booked to the medical man to whom 
thoy are supplied ; none but the two or throe officials in cliarge of 
those records could possibly ascertain who sent tho report. I 
believe the objection to be absurd, but I have shown that it can be 
entirely overcome. Moreover, I am not sure that the actual 
number of cases is needed ; I think it very likely that it would be 
more useful to record the percentage of all new illnesses due to 
each class of disease. The (2) ground of objection may be sup- 
posed to come from the man with a very large practice ; he may say 
that he has not time for filling up any more returns, I wish those 
who are so situated would think of their yonnger professional 
brethren, and benefit themselves by helping others : but few people 
in any profession or business seem to be able to say, " I hava 
enough now ; I will let some one else have a turn." 

But how are we to get returns from these people ? I fear the 
only answer is by paying for them; for though I believe that many 




of them love their work, and wear themsolvea ont with their 
practice partly through that love, and though surely the majority 
of them would like to leave tbo world wiser and bctt«r for their 
having visited it ; jet 1 fear there is no denying the fact that, 
unless a registration-fi?e sufficient to cover the cost of the dis- 
penser's time in making up the return is offered by the Govern- 
ment, little progress will be made. I am sure that it would be a 
good investment of national money. For who will afErm that, ia 
the future, disease signals may not be as nsaal as storm signals 
are now? 

At the close of his address, the Chairman (Db. RicnARPSON) 
called upon Mb. A. Havilasd to move a vote of thanks to 
Mr. Svmons for his address; this was seconded by Ub. L. Mabsh, 
and carried. 

Dr. RiCHABO.soN then Bpoke at some length, touching apon tlio 
principal topics raised in the address, and pointed out that hygro- 
metric and temperature observations were taken at some hospitals. 
Dr. Richardson also announced that a Supplementary Section 
would be held on Saturday morning, the 25tb October, for the 
reading of Dr. Balbirnie's and other papers which stood over from 
the previous Sections ; and also that an Excursion to the North 
Sarrey District Schools, at Anerley, would take place in the after- 
noon. — Dr. Richardson now resigned the chair to the President of 
the Section. 

Mb, SvMOKa thanked the meeting for their attention and for the 
manner in which thej had received his address. With respect to 
the remarks of Dr. Riohardson, he would confine himself to two 
points. Dr. Richardson had mentioned that at some of the hos- 
pitals hygrometric and other observations were taken, but the 
complaint which he had made was that the hygrometer was not 
used in ordinary private practice ; and he had not yet met with an 
instance of that being dime. 

As regards the registration of disease and the alleged readiness 
to afford such information and desire on the part of the medical 
practitioners for the publication of such data, Mr. Symona felt 
doubtful, because the medical men of the United Kingdom were so 
numerous {about 1B,000), and so inflnential that if they really 
wished for anything of the kind, they could bring such inHuence to 
bear upon Parliament as to obtain such a small matter without the 
slightest difhculty. As they did not take such steps, he feared that 
their interest in tho subject was by no means so keen as that of the 
leading members of tho profession. 
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Geology In relation to Sanitary Science. 



It ia a charming and recriaitive amnseni'jnt, cspofiialij to the 
much- worked mind, to Hpecalato on what in fntare ages lany obtain 
amon^ men in rej^rd to their health, physical and m^ntiil strength 
and Iwftaty, and their lensjth of ilaya. Tho vision of fair women 
and strong men living without disBgnring decay until twice three- 
Booro years have revolved with them in their journey throogh 
life, in like a pleasant dream ; and like all pleasant dreams, gives 
evidence of a healthy parentage — unlike the morbid imagininga of 
an oppressed mind, labouring under & load of crude and indigestible 
ideas. This vision has the merit of so impinging npon our raindi, 
as to make ns reflect and earnestly consider, whether the scene pre- 
oentod to our moutal vision, clothed as it is with apparent reality, if 
not a reality now, can ever become a possibility. There is nothing 
unnatural either in the figures or their proportions in this fair 
vision of man's future earthly life. Itcontains no ghostly monsters 
to affright, no so-called superior beings, with plumed anatomical 
impossibilities, to be wondered at with humiliation : no phospho- 
rescent halos distinguiiih the good, no sulphur fumes betray the 
presence of the bad. The men, the women, and their attendant 
brutes, are unendowed with anatomical impossibilities. If we have 
learned the anatomy of the vertebrate of to-day, we shall be able to 
demonstrate that of the denizen of the dream, whenever that 
dream is realized. We presume the dreamer does not wish us to 
imagine that the men will be more perfect in their strong beauty 
than the Greek athletes, who stood as m.odels before Fhetdias, or 
the women more lovely than those whose lines of voluptnous beauty 
ravished the sculptor of the Venus de Medici, So far, then, we have 
nothing but what nature has already supplied, and we may reasonably 
expect to see the like again. Man, tuo, has been kjiown to live 
beyond the six score and five years of the people of the dream. 
Maa has lived, and in many instances still lives on the produce 
of the vegetable kingdom, without shedding the blood of his fellow- 
creatures. Moreover, there ia nothing in his present anrroundinga 
in some few favoured parts of the world that will prei-lude his being 
as beautiful, as strong, as perfect in health and as long-lived, as he is 
known from the records of credible history to have been. He may 
still live only on the fruits of the earth. He may still live in com- 
munities governed by natural laws — his average mortality may be 
reduced to what is now a theoretical minimum — and under these 
conditions he must miiUljilij. A hundred men and women starting 
in pairs at the time when their bodies have just completed their 
developmental life — ^which at the latest may be attained at 
twenty-fis'e years — would, before each pair had arrived at the age 
when tho reproductive powers wane, have increased to at least sis- 
fold ; and as death wonld neither weed out the little i 
excess the elders, we may expect a prodigious increase in this 
healthy and long-lived community. 
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Now it moBt be patent to all that, after a few generations, the 
va^ increasing concoarse mast migrate either nestward or east- 
ward, northward or aonthward ; far away from the first fertile and 
climatically perfect spot which first attracted their anceetora — 
perchance from the rich red sandstone soil, with its fertile corn- 
hearing and frnit-prodncing vales and sioping hills, well watered, 
well wooded, well drained, to an adjoining coal-bearing land, where 
the bleak and barren mountains of millstone grit rear their craggy 
ontline above inhospitable mosses and infertile uplands — where the 
mineral riches beneath the barren soil await the labour of a race-, 
whose antecedents have not taught them to endnre. Forced from 
the paradise of their father's selection by their loyal desire to obey 
the most imperative of their father's laws, "Thou shalt not over- 
crowd thy father's hon8e"^they bid farewell to their happy homes 
and cease to be what once they were. They stand face to face with 
the stem reality of change ; a change so great they cannot realize 
it. At first their little ones begin to droop — the parenta' hearts 
sicken at their new grief, and tbe strong stalwart man, depressed 
and careworn, seeks with willing hands but with misgiving heart to 
conquer mgged nature, and force from her the necessary food for 
those who follow him. The scene is changed — the dream is over — 
the pleasant vision, like a baseless fabric, has been swept away. 
Help is called for ; and Science, hke a good genius, estentls her 
hand. The dreamer and the dream are gone. Large as our world 
may be, it never has been, and we have no grounds for believing it 
ever will be, a universal paradise ; and without it becomes so, the 
people of the dream can never become realities. 

The records of the rocks teach US each day how, through 
enuntless ages, our earth's crust has changed — how what once was 
the bottom of the sea has formed the loftiest mountains, and how 
again tlicso snow-capped and ice-scored rocks have had the stable 
ocean rnshing in strong currents hundreds of fathoms above 
them — and how again, like onr own hiUs, these mountain heights 
have again emerged capped with tender shells and weeds, the 
denizens of the deep. Whilst the records of the rocks teach ua 
this, wherever they have been searched, we find not a single writing 
in the stones that records evidence of either uniform climato, 
uniform soil, or uniform conditions of any kind whatever, conducing 
tn the perfection of e.vistence eitlier among the lower or the 
higher ulasses of animals. 

The very factor so necessary to the perfection of type, via., 
health, is the great factor of productiveness ; and tlus productive- 
ness is the factor of destruction by over-crowding. Over and over 
again has this been recorded on the rocks. Without reason, the 
lower creatures arc unable to modify the conditions of life ; with 
reason, mnn makes the attempt and often sacceedo, his first efforts 
being almost invariably directed towards mollifying by bia 
labour tlic site which he Las selected for liis home, either fi-om 
choice or force of circumstances. He tills, he seeks for water, 
be selects sites for his cattle — in fact, ho acts to work to obtain 
a knoH'lL'di;e of the ground on which he slauds; for by degrees 
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he has learnt how coadocive to his Health and happiness a practical 
koowtedge is of the earthy cmst, from which his food eprmge, Itis 
water is drawn, and on which his habitation rests. 

Passing from the dream to the realitiee, which nature lias 
engraved apon the countless strato-folios of her records, stereo- 
typed in her hnge rock volnme, whose massive pages envelope the 
molten centre of our globe, and what do we find ? 

Becords of change on change — records of vast floral and fannal 
dynasties, ea^h of which has endured for innumerable ages longer 
than the oldest dynnsties of Egypt or of China, and yet we have 
evidence that nature has allowed, in her infinite wisdotn, ea^h to 
be overthrown — each to become extinct — and give place to & more 
perfect form. Has this hitherto ceaseless revolution done its work 
— outspent its force ? Will the first dawn of intellect, whose 
temple is the brain of man, blaze into perfect brilliance during 
the very firat human dynasty on which the great centre of onr 
Bolar system has ever shone ? Will the sweet healthy beauty of 
nature's queens, the manly symmetry of her kings, so ejquisita 
and perfect to our finite sight, ever remain, for countless ages to 
come, the crowning product of nature's handiwork ? 

Does the history of their predecessors warrant ns in holding enoh 
a belief P True it is that man, nnlike his humbler predecessors, 
has, through his inherent and novel gift of intellect, so cultured his 
surroundings, so educated his mind, as apparently to have improved 
his body form and with it the material source of that mind, which 
differentiates hun from his companion brutes. 

Apparently, I say ; for is it certain that during the twice two 
Ihottsand years of which we have the records of his dynasty, that 
he has so improved in mind and body ? Are onr women and men 
more beautiful in body, more gifted with mental power, than the 
Aryans of old, from whose loins sprang the models of Pheidias ? — 
the poet who sang in Sanskrit and in Greek, or their contemporary 
orators, historians, mathematicians, architects, sculptore and 
painters ? In my own humble opinion, a negative reply moat be 
given to this momentous question. Another question yet, and I 
will then bid farewell to the dream of my honoured friend, who 
has so charmed na with hia narrative. Whilst men have still 
preserved their manly and intellectual strength ; whilst women still 
are to be found that would delight the eye of the most exacting 
sculptor of the ancient Greek school, do we not see aronnd us 
more d^p^od human forma tlian the world has ever known, not 
only absolutely bnt relatively ? And do we not find these declen- 
sions from the normal standard more abundant among the civilized 
than the naturally barbarous and uncivilised ? 

And if BO, why is it? Is it not because we have fallen short in 
our pursuit of the necessary knowledge of how to live, We have 
gone on living and breeding in Limited areas ; we have confined 
ourselves to favoured spots, and have spoiled them. 

Man haa not only spoiled many of the sites which his ancestors 
wisely selected as vantage grounds against the foe, the flood, and the 
drought ; but is hourly spoiling hia own form by his artificial 



aiYILiSD OS GEOLOOT XXD SIXITABY SCinrCE, 

iiabits, and laying at ihc samo time the foundation for a etill [iirthcr 
departnre from a natuntl standard in his offspring. He ia poUnting 
the soil on which his habitations stand, he is befooling his vatar- 
coarses and springs, and he ia poisoning the air he breathes. He 
baa tbns created enrronndinge from which he can with difficulty 
escape; and not content with the natnral disease-potaona with which 
the fens, the tropical lagoons and deltas of the great rivera abonnd 
he creates aronnd his own and neighbour's dwelling the conditions 
that will produce newer and specific forma of disease which 
disfigore, disable, and kill those nearest and deareat to biro, 

Man has indeed niade his own hannts the haunts of fevers and 
very magazioes of organic poisons ; so that the soil, which might 
have been a perennial source of wealth and health, has become one 
of disease and death. 

It ia bomiliating to find that branches of science which have 
been stndied for more than two thousand five hundred years should 
have advanced so little towards the amelioration of the evils with 
which man is naturally and artilicially surrounded. I have said that 
man haa spoiled many of the fair sites on which he has pitched his tent. 
Also that he has spoiled himself. I have hinted that there are soma 

S laces which, without man's interference have been the sources of 
iseftse. 
Hippocratea, who lived between two and three thousand years 
ago, was a physician, and the founder of medicine. He was in 
advance of the ago in which he lived, and in many things in 
advance of that in which we live. This eitraordinary man lived 
at a time when there were as his cotemporaries some of the most 
brilliant men the Greek Islands ever prodncwl. He tanghtat that 
remote period how necessary it was to study the nature of the soil 
in relation to disease, the qnahties of the waters which either 
sprang from it or had flowed over it. He laid down certain mles, 
which are applicable now to the same locality wherein he practised, 
as to thcaelectionof sites, Ac; and he- wrote a philosophical treatise 
on airs, piaccs, and waters, which may be read now with advantage, 
and especially by those who think there is nothing like the learning 
of the nineteenth cfntury ; for they will tliere see clearly and dis- 
tinctly ahown that diseaiips have a geogra.phii'al diatribntion, and 
that the soil on which man lives mnst be stndied by the physician 
who woald wish to combat aaccosafully with disease. 

The graphic deacription of the effect of the swampy country 
aronnd the River Phasis on the dwellers there shows how keenly 
ho observed and how highly he appreciated the facts which nature 
pointed ont to him on the bosom of mother earth. 

HippocratcH well knew that whilst the cmat of the earth remained 
as it was in his day, whilst there woi'e dcltafi, swamps, and lagoons 
exposed ia the heat of the sun, that disease would arise; and 
that nnlesB these spots were pointed ont by the physiciana, men 
would heedlessly settle there, and in the seqnel pay the heavy 
penaUy of ignorance which wo are doing eveiy day. All this 
knowledge hud boon gathered, iligested, and Btmt forth in the moat 
choice languiigo that nian could write centuries before the Christian 



L 



lOi UETEOBOLOOT, GEOLOQT, AKD QEOORAPHT. 

era j and yet we are, in onr boasted nineteenth centarj, piling np 
BtfttisticB, binding them in blue covers, pls.cing them on our shelves, 
and converting these volnmes that contain them into simple duet 
collectors. I say that this is htiatiliating, and certainly does not 
encourage ns in beJieving that the efforts which Sanitary Institn- 
tdons are making now will be followed bythe anticipated Bnccees; at 
least in this country. 

When we enm np onr knowledge — I mean that modicnm which 
we have gathered during the last century — and compare it with the 
gigantic mass collected, digested, and pablished for the public good 
by one man long before the Christian era, we shall be startled at 
its pigmy proportions. This is a time for a great tirade against 
Bome of the stupid things that man has invented. We hear of soil 
pipes, ventilating shafta, and every possible contrivanoe to keep the 
sener gase^ ont of onr houses ; in doing all this we are only 
(xnrecting a gross blander which tlie boasted intelligence of the 
nineteenth century comniitt«d. We poison our water, and then 
contrive something to prevent its being done in the future, and 
think how clever we are ; and when we have done one or two 
things of this kind, we show onr friends our houses, give them 
the name of the engineer or the architect who has rectified, as 
he thinks, the blunder of a former engineer or architect ; we 
placidly fold our hands, look up contentedly to the sky, think 
what a wonderful thing we have done — and congratulate ourselves 
on a chance of living all the days of oar life. I maintain that 
blondcringly altering the blunders of others is not Sanitary 
Science. 

Now I hold that any Institute eBtablished for the purpose of 
teaching us the science of living in a cleanly and wholesome 
manner — as regards water, air, and soil — should first of all teach 
in its schools what has already been taught by such men as I have 
mentioned, as a wholesome restraint against the pride which a 
little knowledge engenders. Before we can boast of any Sanitary- 
Science, let us be able to point to our researches on the climat«s, 
ihe soils, the diseases, we find at home and abroad in our vast 
colonies. Let the crust of the earth in various parts of the globe 
be thoroughly examined in its relation to diseases — recollecting that, 
bad not man been bom, there are certain spots in this earth that, 
produce certain specific poisons, the chemical constitution of which 
we know nothing. Such spots should be mapped, after having been 
thoroughly investigated as to soil and climate, for the use of 
emigrants, colonists, and those in command of our expensive but 
necessary soldiery — I say necessary, for whilst we have barbarous 
and uncivilized nations to contend with, like the Russian and 
Zulu, soldiers will be a necessity ; and directly the word soldier ia 
named, what a history of murderous blunders arise to appal us ! 

For want of studying the geology and climate of the stations to 
hich we have consigned and still continue to consign these 
(pensive but most necessary members of society, how many 
alnable lives have been sa<.^riSced, bow mnch treasure squandered! 

How many times have we sent and shall continue to send our 
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troops to encamp upon the dried-up beds of rivers whicli, as 
Sir Ranald Martin has said, are the deadliest of sites. 

How often arc we to be taken aback by fever breaking ont on 
anch a rock as Gibraltar ? When will the condnctivity of onr aoila 
as re^rds heat be Btndied ? I have said that man spoils the site 
which he has selected to live on. Let us only look at that map of 
distribution of Fever in England and Wales, and know that 
wherever yon see the districta coloured bine in different shades, 
there are to be found the pollntod soils which aum has converted 
into BO many beds of disease. Tou have only to stndy the 
geology in connection with these blue groups, and you will soon see 
the cause. 

In conclusion, the author described the several maps exhibited 
by him, beginning with that on the distribation of Fever throughout 
England and Wales, and showing the intimate relations that 
existed between its prevalence and the geological characteristics 
of the subsoil. He also rapidly reviewed the characteristic 
features of hia published maps of the distribution of Heart Disease 
and Rheumatism, Conaumption and Cancer in Females. Coloured 
manuscript maps of the distribution of Diphtheria,* Scarlet Fever, 
Scrofula, etc., were exhibited and described ; and lastly he dwelt 
upon the necessity of populariiing such fiicta as he had brought 
before the Members of the Institnte, and on this account he 
hoped shortly to present them in such a form that the work which 
contained them should be a Health Guide for Great Britain, 
accessible to all as a book of ready reference for the active medical 
practitioner and the health-desiring public. 

Alfeed Haviljjjd, M,B.C.3. 



On the Quantitative Elements in Hydrogeology. 

§ Dssr Spkinob. — A. The Abea or Optobop. 

BUaTACB OATHEBING aBOOHDS. 

The depth of rain falling upon the surfiice of the earth forms 
the basis of all calculations respecting water-supply. 

Thus, the engineer who has to collect water from a mountain 
gathering ground works upon au actual or assumed knowledge of 
the mean annual rainfall, but more particularly of the lonest re> 

* Whilst ihowinft the distribution of Diphtlieria he described the beanlirul 
GeidogiGcJ Kloilel of the south-east of England, hy Musrs. Tonlej and Jordin, 
ot the Ro<ral School of Mines, remftrkiog that tho work which had been so welt 
begun should be carried ool by Gotenimenl for the whols of the United Kingdom, 
and Dol left, as this admirable noik bos been, to iirivate cnlerpriie. 
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corded mean of any ehort period of years. A subtraction (to a certain 
extent the result of negative experience) is made for evaporaiton, 
and a further " allowance" provided for ahtorpHott by vegetation 
and poroiiH strata. The area of the catchment ba^in in Bquare 
miles being the only thing known with any approach to accuracy, 
all the other positive results required have, in the first inetance, to 
1>e calculated from negative elements, and subsequently proved, in 
the course of jeara, by actual experience. About ten years ago 
Mr. Hawtfllej stated tLat the largest proportion of the rainf^ 
which it had then been found possible to provido storage rescrvoirB 
for, was equal to the average rainfall of the three consecutive driest 
years. It would be interesting to learn whether the decade t>hat 
has since elapsed has produced any more positive result than thia, 
IJ^ow in the above case of surface catchment basins there are few 
parts of these islands of which the rainfall is not now known 
through the twenty years' work of our President, and, thanks to 
fais admirable organisation, the ratepayer has now some assurance 
that his money will not bo thrown away in works that would fiul 
to supply water (as was the case in 1868 with many gathering 
grounds) just when it was most wanted. It is, nevertheU'ss. neither 
equitable nor creditable to the country that a few individuals should 
be put to a permanent expense in providing data for the good of 
the community at large. 

3TIBTEKRA.NSAN VTATES SYSTEMS. 

Valuable as these rainfall records are for surface gathering 
grounds, they are in themselves of no tue tulutUeer for calculating 
quanHties that may be drawn froja subterranean water-systems. 
It is not upon the actual quantity of nun falling that the value of 
these natural reservoirs depends, but upon the quantity wbich passes 
through the soil — i.e., upon the natnnil percolation. 

PEECOLATION. 

In percolation we have a net balance, after the settlement of all 
accounts between rainfall, the soil, and evaporation. The hydro- 
geologist dates his work from percolators, and bases all his calcu- 
lations ultimately upon percolation. Unfortunately, however, tlie 
investigation of this most vital subject is in a very backward state, 
and more observations are urgently needed. But for the pains- 
taking labours of the lat« Dr. Balton, Mr. Charnoct, and 
Mr. Dickinson, and of Mr. John Evans, F.R.S., Mr. CharlM Greaves, 
M. Inst. C.E., Prof. Ebermayer, Mr. Baldwin Latham, M. lust. C.E.. 
and Messrs. Lawes and Gilbert, we should be absolutely des- 
titute of facts upon a subject that affects the pockets of every 
ratepayer and every individual that seeks to obtain water by 
miiins of wells. But all these observations put together amount 
tn a mcn^ bagatelle by the side of those upon rainfall, made by 
Mr. Syuiona's organisation alone, to say nothing of Government 
observations. Tet, notwithstanding this, it is the fact that we are. 
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as a whole, far more largely dependent upon wella for our supplies 
than we are upon our mountain gathering grounds. 

Thia cbapter of the eubject has been fully worked out in my paper 
" On tho Quantitative Elemcnta in Hjdrogeology. § Pereolalion" 
read at the Meeting of the British Association at SheSt>]d, 1S79. 
Percolation is, howcTor, a knuwn quaiUiiy, and a pot'iiive quantity 
which can be eiperimentally ascertained for every kind of soil. 

BYDBOOEOLOOICAJ^ OA-THEBING GBOCMD. 

Qiven the quantity percolating, or the mtan annual percolatitm, 
the hydro geologist has no further calculations to make in respect 
of evaporation or any other negatives, but all his work after that is 
done with a foot-rule, so to speak. He is concerned only with 
dimensions. The first of these is the area of the hydrogeo logical 
gathering ground. I must here point out the distinction lietween 
surface catchment batins, which are rightly so called, since they are 
defined and bounded by a watershed Une or ridge that can be seen, 
and hydrogeological gathering grountta which are not bnsiiia or 
eaichmenis, and which do not coincide cither with the boimdariea 
of permeable formations or with those of the surface system of dry 
basins into which these are divided. 



The hydrogeological gathering ground may be taken as co- 
extensive with thuse baa ins in which the subterranean water 
systema are found to arrange themselves. These are divided by 
ridges of water, which can be felt, but not seen. Thus the area of 
the surface basin, or dry valley system, on the chalk, in tho case of 
the Wandle is 52; square niQes ; but, by means of well measure- 
ments, an area of i| square miles, lying, as regards the dry volley 
systems, within the Bavensboume Basin, can be proved to drain 
into that of the Wandle, making the real gathering ground in the 
chalk area of the Wandle 54} square miles. Now, the area of 
contribution b^g known, and the percolation on this area being 
known, it becomes important to ascertain what is the discharge 
from the area by surface springs. Tho chalk area of the Wandle 
basin is drained by the springs between Croydon and Carehalton, 
and these springs are the source of the river Wandle. Not only 
the river itself, but all the principal springs have been gauged on 
TarioUB occasions, especially by the late Mr, Broithwaite in the 
spring of 1653. The springs in the Croydon and Carshalton 
branches, taken together, then discharged 39,156,680 gallons 
per day, but the mean discharge of the springs may, for tho 
purposes of this illustration, betaken at 17,000,000 gallous per day. 
I beliere Mr. Baldwin Iiatham has an elaborate series of gaugings 
of the river taken daily, but none are yet published. 

With some reserve I quote Mr. Evans's mean annual percolation 
(18U5-1860), 8-225 inches, as roprosenting a fair avcrjvge qiiautity. 
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Taking 8 incbes b.b the percolation of the 54) eqnare nitles, that 
represents an annual snpply of . . 7,731,465,600 gallons, 
and the discharge of the springs 6,205,000,000 „ 

in the same time, which leaves . 1,526,465,600 gaUons. 

passing under the tertiary strata between Croydon and Sntton 
annually. 



This is a good illoBtration of the Himplest case which presents 
itself in hydrogeology of the connection between percolation, tho 
sabterranean drainage area, and the yield of that area as mensnred 
by springs, leaving the difference^the quantity, passing nnder the 
overlying impervious bed. Here, the value of the area being wholly 
dne to the rainfall upon the area, ia simply P=VSE + y, where 
P^Percolation ; VSE the volume of the effluent springs ; and 
y the quantity that passes under the tertiaries, and VSE^P — y- 
Afl P is measured in inches, VP will represent the volume perco- 
lating in gallons. But upon the volume percolating depends the 
height of the water-line H, and the difference between the highest 
ana lowest positions of H^tbc BecUtmal area of variatiim. The 
amonnt of this variation is enormously greater in the iuner parte 
of the same subtcrrannean basin than towards its edges, but the 
mean variation evidently bears the same direct relation to the mean 
percolation as the mean height of the waf«r-]ine. Given the mean 
variation of the basin, excess over this mean indicates contribution 
from the parts of the basin where the mean variation falls short of 
the mean of the whole area, with due local qualifications. It is, 
therefore, most important to take daily observations of the height 
of the water-line in wells. How, the whole area of outcrop of each 
porous stratum is ma^e up of snch little basins, each independent 
of the others as long as they are not artificially disturbed. Clearly, 
therefore, the first object of lite hydrogeologUt U to map ovl the sub- 
terranean drainage areas. These show where the percolation on 
every part of a permeable formation goes to. All the subdivisions 
of the chalk area from the Medway to the Itchen (Hants) have 
been described in my paper on " Watershed Lines."* 

The knowledge of the positions o£ these bnsias is gained by 
determining the form of the npper surface of the water in the 
porous stratum. This is done by woll-measurements ; and, in fact, 
that is the principal object of well-measurements. These measore- 
ments would be nscless if they were not referred to Ordnance 
datum. Every well-month has to be levelled, a work of little 
difficulty where the 6-iscH maps are published, but practically 
impoBsiblo for one individual wbere there is only the old 1-inch 
HAP. The 6-iNCB map is therefore an indispensable foundation 
for a perfect hydrogeo logical survey. 

• Conf. on Nulional Walet Supply, fcc, Soc. of Arts, 1879, p. 91. 



LCC13 OX HTDBOGEOLOOT. 



W1.TES COSTTOCBB. 

When the water levels have been thus determined by syn- 
chronous obflerrationa over a safficicnt area, contours ma; be drawn 
by casting a series of sectionB, taken in all directions through the 
wells of observation, and passing a curve through all the points of 
equal altitude on these at spe<:ified iatervala of elevation, such 
ai every 10, 50, or 100 feet, according to the fulness of the data. 
A good map should show contours at every ten feet, and should 
show separate contours for the highest position to which the water 
lises and the lowest to which it falls, after much and little per- 
colation. 

Altitude is an element of quantity. For it will readily be seen 
that each successive contour describes a smaller figure than tbe 
one immediately below it and a larger figure than the one next 
above it. Here we see that equally with the 6-inch Obdnancb 
maps, the geological surrey map is required as a basis to work 
upon — not the old 1-isch map, but the 6-isch geological map — 
for the water contours found by well -measurements do not by 
themselves inclose a space but terminate abruptly, on meeting 
those of equal altitude upon the upper surface of the impervious 
stratum below. A curve passed through these points of inter- 
section marks the upper limit of the water system, or the line of 
abutment of the plane of the tipper surface of the water system 
against that of the upper surface of the impervious stratum below. 
This shows the relation of hvdrogeological work to geological. A 
hydrt^jeoiogical map is a geological map and something more. 
While the geological survey map exhibits merely the superficial 
areas occupied by certain kinds of rock, the hydrogeological map 
shows not only the areas o;'cupiod by water, but the fonn of that 
wat«r by contour lines, and wherever possible the contours of the 
top and bottom of each permeable stratum. The difEerence in 
altitude between the water contours and those of the bottom of the 
containing stratum gives the volume of the stratum occupied by 
water, while the contour lines themselves, with the " line of abut- 
ment," which marks the boundary of the water system, measure 
the area of water in the stratum above the level of each contour 
given. Thus, Ike higher the level the smaller the quantity. K the 
percolation be known, the possible yield of the area above each 
contour may easily be found. 

Suppose it is in contemplation to sink a well on the chalk hills, 
the height of the surface should be first determined ; then, &om 
the hydrogeological map, the maximum and minimum height of 
the water at that point should be ascertained. The difference 
between the height of the surface and the minimum water line 
gives the minimum depth of the well. And now arises a difficult 
question. Suppose the well to be sunk upon a dome, where 
the minimum water line ia at 330 feet above O.U. moan tido 
at Liverpool, and that the 300 contour runs round it, inclosing 



METEOKOLOOr, QtOLOOT, ASD OGOORAPIIT. 

an area of odg sqaare mite, then if the bottom of the well 
be carried down to 300 foet above O.D., and the water pumped 
down to that lerel, what area will drain in towards the 
well ? Clearlj leet than the area inclosed by the 300 contour. 
Therefore the yield cannot be so much as the peri^lation on one 
square mile. Again : To how much below 300 feet would 
it be necessary to pump the wat-or down in order to mahe the 
space inclosed by the 300 f«et contour drain in to the pumps — i.e., 
that the yield of the well may equal the percolation on one aquare 
mile? Now the ]>ercolation on one square mile at eight inches per 
annum is 115,827,200 gallons, 317,334 gallons per day, and 13,214 
gallons per hour. That is a very large yield, but by no means an 
impossible yield, for a well at the summit of the system, and under 
no superior pressure, as the effect of anch pumping has been felt 
for upwards of a mile. But how much it might be necessary to 
reduce the column of water in the well below 300 feet to produce 
this I cannot say. This case is an extreme one in erery waj-, but 
the simplest form in which the quantity question presents itself, 
and it is evident that daily gangings of all wells, with records of 
the hours of pumping and the quantity pumped, would soon remoTO 
the doubt. The same reasoning is equally true of smaller areas ; 
for instance, the 310 or 320 contour might inclose a spaee equal to 
half a square mile or a quarter of a square mile, which would gi»6 
mspecuTely, at 8 inches' percolation, 57,913,600 and 28,956,800 
gallons in the year; 158,667 and 79,33i3 gallons per day; and 
6,611 and 3,305 gallons per hour. 

Now from the simple case of the contours of a dome, we may 
take any point on the water system in the area of outcrop such as 
the chalk hills. By projecting lines from this point, taking the 
superior contours of the system at right angles, we see what area 
naturally feeds towards this point. These boundary lines may 
take a sinuous course up to the line of abutment, or limit of the 
system, or they may simply run up to the line of a water-ridge. 
The area inclosed may be measured in square miles, and the per- 
colation known. Then arises the question. What extra area will 
be caused to contribute— that is, what eitra quantity will be drawn 
in by pumping the water down 10, 20, 30, or 100 feet t These are 
questions that may easily be answered if weUs are regularly gauged 
and recorded. It must be borne in mind that elevations in the 
water system, whether domes or boundary water-ridges, indicate 
absence of fiituret in the rock, and depressions free channels ; and 
that water flows /rom the elevations, and Immirds the hollows. On 
this principle a reduction of 10 feet in the water line should have a 
greater quantitative value in the hollows than on the ridges. This 
is a necessary result from the measurement of areas of contribution 
above described. 

There is no part of the area of outcrop of a water system in 
which the apparently inauperalile difficulties in the way of calcu- 
lation of quantity afforded by the elements of uncertainty above 
mentioned may not bo overcome by systematic observations of the 
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dajly fluctuations of level herein recommended. A great stum- 
bling-block in the w&y of sacb obserrations is tbe want of a suitable 
instrument wherewith to gauge them. Having for manj jears had 
my attention practically drawn to this point, I have constructed a 
very simple self- registering gauge capable of registering fluctuations 
to any atnovnt. The apparatus will be described in a separate 
paper. 

COBVEKOINO POISTS. 

Now we can take the case of the converging points of a water- 

Sstem — i.e., the effluent springs. The volume of a spring predicates 
esjea of contribution, asBUming the percolation known ahsolutely 
as regards the springs flowing out by the l>ase of a water-bearing bed, 
and approximately (hut falling short of the real amount) as regards 
those issuing from its top. The mean volume of the springs and 
the mean height of the water-line are co-ordinate quantities 
VH = VP = VSE-t-y. Therefore the daily register of the volume 
of springs is an element in the quantitative value of each height of 
the water-line. The mean volume of a spring flowing from the base of 
a water-bearing bed eieeeda the mean quantity that could be drawn 
from a well in the same basin, unless the well dried the spring up, 
when the yield of the well would simply be that of the spring. In the 
case of springs issuing from the top of a bed a well might procure 
a mean quantity larger than the mean flow of the springs by drying 
the spring, and pumping part of what naturally descends under the 
overlying impervious stratum. Tbe springs of Croydon, Bedding- 
ton, Wallington, and Carshalton are of this class. They are in 
tfio great volume for any one well, but it would be possible to pump, 
from a lino of wells in the three miles, a quantity eiceeding the 
mean volume of the springs themselves, or alwut 20,000,000 gal- 
lons a day. This is given merely as an illustration, and in an area 
where it never could be expedient to tamper with the springs. As 
to the appTopTuiiion of the springs themselves, that is a wholly 
different question, and as this question will at no distant future 
form a subject for the consideration of Londoners, I desire to 
express my wonderment that vested interests Lave been so long 
able to withhold some of the finest and best spring water that the 
world produces — and all ready to its hand — from tie great city. 

POSTSCEIPTCM. 

The consideration of the quantitative values of the vertical fluc- 
tuations of the water-line, and of the formnlte of compound areas, 
such as that of a river basin in which the various streams traverse 
and partly mingle with various subterranean water-systems, will 
form the subjects of special chapters. 

Joseph Ldcxb, f.o.b. 



The discussion was commenced by 
Db. a, Cabpentkb, who said thoi-e was mttch i 
papor of considcrablu imitortanco, and it wa'4 wi 
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attention by various classes of persons ; bnt ho mnat object in liitHn4 
to one of Mr. Jjiicas's obaervationst via., the surprise expressed by 
the anthor, that the Metropolitan aatborities did not possess them- 
selves of the springs ivhich now supplied this district. Qe protested 
moat strongly against any sach appropriation. It was said by 
Bismarck, that aa regards the Rnsaians in Turkish territory, " Beati 
pnsnidentes ;" he would say the same as to the position of Croydon 
at the head of the springs of the Wandle, and be hoped that a most 
strennona opposition would be offered to any Corporation or Com- 
pany who at any time attempted to appropriate that which was one 
of the greatest treasores that the i>eop]e of Croydon pOHseeacd. 
He was glad to hear Mr. Lncaa estimate the yield of water so high. 
The Local Board at this time were abstracting about 2,250,000 
gallons daily. Mr. Lucas Bays, the supply is equal to 20,000,000 
gallons, BO that we need be nnder no apprehension of failure of 
supply in ordinary seasons, bnt he thought the anthor had probably 
over estimated the quantity available. He {Dr. Carpenter), looked 
with dismay at the attempts which were being made on all sides to 
diminish the amount at the command of the Croydon Local Board. 
There was the Caterham Water Company ; the Kenley Water 
Company; the Caterham Asylum, and more recently the Snrrey 
Magistrates at the New Asylum which is to be erected in Hooley 
Jjane, and now Mr. Lucas adWsos the Metropolitan anthorities that 
they ought to come to our discomStui'e. It was fo be earnestly 
deprecated, and the Croydon people would have a right to be heard 
whenever the attempt was made. There was one good point in 
the case, it proved to the Croydon people that their water supply 
was worth having. 

Mb. W. Barns Kinsev said, I had found great afisistance in 
coming to a conclusion as to the water supply of a locality by 
drawing contours and sections as snggeated by Mr. Lncaa, and that 
in the Thames Haven well I had worked upon this system knowing 
that an infiltration of salt-water could not take place ao long as the 
boring was carefully lined, and the fresh water was under a 
pressure that exceeded that of the sea at its mean level. I 
understood Mr. Lucas to say he was glad to hear of good water 
being obtained by going deeper for it, as his experience at 
Sandgate was that by going deeper he obtained salt-water. I 
replied that auch waa not my experience, as I knew very good 
water had been obtained in a like formation elsewhere. 

A vote of thanks was then moved by the Chairman and carried. 
This was acknowledged by Mr. Lucas. 




! HAVEN ARTESIAN WELL. 



" Particulars of an Artesian Well at Thames Haven, 
Essex." 

Executed for the Tha-mes Raven Oompany (LimileJ). 

The boring was commenced Fobrnary 6th, 18?7, by Messrs. 
S. F. Baker and Sons, the contractorB, n.t a distance of about 
450 yards from the river bank, and at the Hnrface of the marsh, 
with a diftmeter of 16in. ; passing through light brown clay for 
a depth of 10 ft., peat 2 ft. 6 in., soft ooee 4 ft. 2 in., grey sand 
25ft. loin., grey clay Btones and Bhells with thin veins of black 
greasy sand 2 ft. 3 in., sand and atone some 31 in. diameter, forming 
a dark gravel, 27 ft. 6 iu. ; making a total depth of 78 ft. 3 in. to the 
top of Uie clay. 

The boring was lined as the work proceeded with ca«t-iron pipes, 
16 inches internal diameter, having' turned and bored flush socket 
joints ; and a sample of the water was taken before the pipes 
touched the clay, which on analysis showed — 

Total solid matter . . 3367-0 grains per gallon. 

Volatile organic . . 333'0 ,, 

Chloride of sodium . 1190-0 

Nitrogen as ammonia . 4'48 „ 

Nitrogen as albuminoid ammonia 3'10 „ 

The water level in the bore when at rest was at this time 
6 ft. 6 in. below the level of marsh. 

From 71 ft. 3 in. to 107 ft. the boring was in a stiff dark 
brown clay into which the 16-ln. pipes were driven to a depth of 
12 ft. 3 in. or 90 ft, G in. from the anrfaco, the water being 
then pumped ont and the joints of pipes examined. 

From the bottom of these pipes the boring was rednced in size 
and lined with 3-in. diameter cast-iron turned and bored flush 
jointed pipes, passing from 107 ft. to 112 ft. 10 in. through 
Band and clay in veins; from 112 ft. 10 in. to 114 ft. through 
sandy clay and shells; 114 ft. to 115 ft. 6 in. Bandy clay; 
U5ft. 6in. to 118ft. 6in, sandy clay and pebbles; 118 ft. Bin. 
to 122 feet G inches running light coloured sand with water. 
Analysis of the water gave— 



48133 grains per gallot 

66S0 

347-61 

350 



Total solid matter 
Volatile organic 
Chloride of sodinr 
Nitrogen as a 
Nitrogen as albuminoid a 
The water level in the bore when at rest was 6 ft. 4 in, from 
Gnrfaee of marsh. The formation was — 

From 122' 6* to 123' 9' sand and oyster shells; 

„ 123' 9- to 133' 0- dark sand with shell fragmont; 

„ 133' 0' to 136' 0" yellow ochreous sandy flay; 

„ 136' 0" to 145' 0- greenish eaiidy clay; 
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From 145'0" to 155' 0" fino groen light i 
and dry ; 

„ 155' 0" to 157' 0" dark sand and pebbles with fragments 
of shells. 
forming basement bed of Woolwich and Readinp beds. 

From 157 feet to 233 feet fine greenish sand, being ft running 
Band fall of water to 16G foet j more solid and close at 170 fuel; 
Tery bard and dry at 180 feet ; and from 193 feat to 233 ftiet a 
running sand irith water. The water at 200 feet was salt to the 
taste and ite level in the bore when at rest 4 feet from snrfoce. 

From 233 feet to 2C8 feet the boring waa continued through a 
greenish clayey sand which at 246 feet was of a plastic natnre j at 
253 foot, close, dry, and firm ; at 25fi feet, dry but looser ; 259 feet to 
262 feet, bauds of hard dry sandy clay ; and from 202 feet to 
266 feet, more or Icbs rotten sand and clay. 

At 2C8 feet a bed of green-coated flints was toached, forming 
basement bed of Thanet sands, and resting on the chalk at 2i)8 ft. G in. 
from Borface of marah. 

The boring was continued into the chalk and the 9-in. pipes 
drivoa therein 5 ft. 6 in. or a depth of 274 feet from surfiwie, 
and a joint made between the 16-in. and it-in. pipes with 
bydranlic cement, the 9-in. pipes being brought up to the level of 
the marsh. 

The water waa now noticed to ebb and flow with the tide to 
6 inches above and 6 inchea below tho marsh level ; but upon 
testing with a powerful pump passed down the bore, it was found 
that the Thanet Bands were drawn down into the boring through 
fissures in the chalk, and a strong wronght-iron tube with steel 
Bhoe waa therefore inserted to shut back the sand, and driven 
40 feet into tho chalk, a perfect joint being ensured by bringing it 
np to within 69 feet of the surface and filling the space between It 
and the cast-iron pipe with hydraulic cement which wb« found to 
mn into the fissures of the chalk ; the water level in the bore being 
also higher afterwards. An open boring 6 inches diametor was 
continued from this point, passing throngh a marly chalk to a 
depth of 355 feet to flint water bearing, veins at 360 feet. 

A tost waa now made of the supply which was found to be equal 
to 520 gallons per hour at 100 foot deep. The level of the wator 
at rest in the bore boiug Hi inchea above marsh at high water, 
and the analysis showed a much better result, viz. : — 

Total solids . . . 43'00 grains per gallon. 

Volatile organic . . 1"95 „ 

Chloride sodium . . 17-32 

Nitrogen as ammonia . . "lOOO „ 

Nitrogen as aibnmenoid ammonia '0074 „ 

Sulphate of lime . . 3-00 

Carbonate of lime . . 5'80 „ 

At 367 feet the chalk was greyish and firm without wator; at 
426 feet, chalk hard and white ; at 440 feet, hard chalk ; at 460 feet, 
soft chalk with flints and water veins ; at 475 feet, darker and 
harder chalk ; at 502 feet, flint veins full of wator ; whieh I 
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tested gave n yield of 1300 gallons per honr at 100 feet deptli for the 
TcinB at 460 feet, and of 2200 gallons per hoar for those at 502 feet ; 
the water level being also higher in the bore, or 1 ft. 2 in. above 
surface at high water. 
The analysis gave — 

Total Botida . . . 42'80 grains per gallon. 

Volatile organic . . "05 „ 

Chloride Bodinm . . 17-44 „ 

Nitrogen as ammonia . .-0385 

Nitrogen es albnmenoid ammonia "0046 „ 

Snlphate of lime . . 2-50 „ 

Carbonate of lime - . 5*80 „ 

At 506 ft, 7 in. the chalk was again grey and waterless ; at 
521 feet, white chalk with flinta and water ; at 529 feet, grey chalk, 
no wfttor : at 536 feet, soft chalk with cavities, the flint veins being 
further apart hnt full of water ; hut from 640 to 64.^ foet the chalk 
vfaa hard and dark, and the bottom dry and waterless] at 550 feet 
the chalk was seller and whiter, which changed into a white 
marly chalk at 56G feet, and oontinned to the bottom of boring at 
672 feet. 

The water level had now increased to 1 ft. 7 in. above level of 
marsh at high- water spring tides, and at kw-nater 7 incheH below 
snrface. 



. 44"80 grains per gallon. 



3-50 



^ Clark's scale. 



The analysis gave — 
Total solids 
Volatile organic 
Chloride of sodium 
Nitrogen as ammonia 
Nitrogen as albumonoid 
Snlphate of Hme 
Carbonate of lime 
Hardness before boiling 

Hardness after boiling . . iU" „ 

The final analysis of the water, made by Mr. O. W. Wigner, F.C.S., 
London, from a sample taken on the 18th June, 1879, two hours 
after commencing pumping, gave the following results : — 

Physical chnracteristics : Colonr in two-foot tube, very good pale 
blue ; suspended mattt-T, none ; smell when heated to 100° Fahr., 
none; tn8t«, veiy slightly saline; hardness before boiling, 9'3' 
Clarke's scale ; hardness after boiling, &'7'' Clarke's scale. 

Chemical re^alta — grs, per gal. 

Total solid matter .... 43*7G 
Total mineral matter 
Ijiisb on ignition 
Chlorine as chloride of sodiam 
Lead and copper, none. Iron, traces 
Lime 

Alkaline salts as carbonates . 



I 
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Solphnric acid in combinations 

Phospborif acid, traces 

Nitrogen 

Nitrogen OS albnmenoid anuaonia, none. 
NitrateB and nitrites, traces only. 
Oxygen absorbed by organic matter from eolation of 

permanganate of potash, none . 
Appearauco of dried residne, whit€ semi-cryBtrtlline 

The microscopical reanlta were quite satisfactory ; no living 
organisms coald be detected. 
Dissoli'ed Crases : — 

Carbonic Acid . . none. 

Oiygon . . '85 cubic inches per gallon. 

Nitrogen . 200 „ „ 

The valuation of the water by Wigner's acaJe, taking the aveTage 
value of London water aa about 25 and the best public supplies 
at 10 to 15, after making suitable allowance for the source nom 
which the salt ie derived, is 21 ; it is therefore a first-class water. 



The mineral constituents are probably combined i 
Sulphate of lime 



Carbonate of potash 
Chloride of sodium 



i follows :— 

4,-4,7 

5-34 

800 

6'04 
li;-38 



These results indicate that as regards organic matter the water is 
Tery pure, only 88 grains per gallon is driven off on ignition, and 
0-68 of this is the combined wat«r of the sulphiito of lime. The 
ictual organic volatile matter is therefore only 020 grain per 



gallo. 

The only objectionable feature 
the other figures of the analysi 
combined nitrogen, prove concln 
fronj organic sources, ite presence i 



the proportion of salt; but as 
and especially the figures of 
rely that the salt is not derived 
of far less moment. 



The results of this analysis showed a marked improvement on 
the last and preceding ones. 

It is a water well fitted to famish a supply for drinking purposes, 
and which from the regularity of its mineral constituents will 
probably continue in good condition. 

Although the water overflowed the surface, it was found possible 
to exhaust it to a depth of 80 feet by hard pumping. A pnmp 
was therefore designed of special construction tbat could be placed 
within the bore at a sufficient depth to ensure a constant supply, and 
at the same time be readily lifted for repairs. 

The pump delivers an equal quantity of water at each stroke, 
and is suspended in the bore from a bed-plate attached to the head 
of the bore-pipe, the total depth of pump being 198 feet from the 
surface. 

The machinery is arranged to allow for the varying level of the 
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water, which, from overflowing the Hnrfece, is reduced to 100 feet 
or thereabouts, and has not been exhausted. 

The valvea and other details of the pamp can be lifted to the 
surface for examination b^ means of suitable tackle suspended to 
the stand-pipes, which are attached to the pump bed-plate on 
each side of the boring, the engine being fitted with hoisting 
gear. 

The pump valves arc conatrufted of a combination of metal and 
india-rubber chemically united, and work without shock. 

The engine and pumping machinery is enclosed in a corrugated 
iron building, built upon a Bolid concrete foundation, resting upon 
the surface of the marsh. 

A louvred ventilator is arranged above the boring, upon hinges 
to enable it to be opened when the pump rods are Hft-ed. 

The engine is of the patent " Hobey" type of four horse-power 
nominal, connected to the pump gear by a steel spur-wheel and 
pinion, and cuts ofE at one-third of the stroke. Its prcaeot duty is 
26,000 gallons per day, but the water supply and machinery are 
equal to a considerable increase if required. 

The results show the posaibility of obtaining good water even 
when the surface and deep springs are contaminated, and are very 
satisfactoiy in a district notorious for the impurity and deficiency 
of ita potable water. 

W. Barns Kinset, Consulting Engineer. 

APPENDIX TO THE ABOVE. 

The temperature of water at various depths taken by repeated 
experiments and with three lengths of pump, viz ; — 20 ft., 72 ft., 
100 ft., to which depths the water was pumped down, gave with a 
depth of boring of 370 ft.., 64", 56° and 66° Fahr. respectively, the 
testing extending over throe days, and the temparature of the air 
falling from 50° on the first day to 34° on the third. 

With a depth of boring of 621 ft. the temperature of water was 
with a 20 ft. length of pump 56°, 72 ft. 58", and with 100 ft. 58°. 

With a depth of boring of 572 ft,, and the highest temparature 
of air 80° in the shade &e highest temperature of water was 58". 
There was no difference between the readings at 521 ft, depth of 
boring and those at 572 ft., and this may bo accounted for froni 
the fact that the largest supply of water was obtained at 536 ft. 

The Icraperatore of the water in the old well which has a depth 
of 130 ft., taken at Hft. from the surface of the marsh, was 51" 
with an air temperature of 50°. 

The temperature of water from the new well after five minutes 
pumping was 64", and after working three hours 68", the depth of 
pump being 1J)8 ft. from the surface, the temperature of the air 50°, 
and the level of the water when commencing to pump 12 in. above 
surface. 

A further test was made after a rest of eighteen houra, with the 
following results ; — 

Tempcralure of air in the shade 46° Fahr, 

Tem|)eratnre of water in the river at high water 46° Fahr. 
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TeinpetTtnre of water in old well, at snme time iP" Fahr. 

Distance of surface of water below sarfaoe of ground in old well 
7 a. 6 in. 

Temperature of water taken at testing cock of pnmp of new well 
2 ft. 6 in. above the surface of tlie ground, after resting eigliteen 
hoars and emptying stand pipes and pump to that level 46° Fabr. 
Temperature of water at testing cock after working pump a bqAi- 
cient portion of tbe etroke to empty it of all water above the level 
of 12 in. above surface of ground, at wbich point the water would 
overflow if free 50*. 

The other tcmporaturea remained as in previous tosts. 

Prof. Wasklvn objected to the analyses on the ground that tho 
results proved that old and inaccurate methods must have been 
used to obtain them. 

Tho Chaieban, in moving the vote of thanks made some remarks 
on the temperatuie of the earth in boring Artesian Wells, and 
explained the precautions necessary to bo taken in order to secnre 
accuracy. 



Rain collected from Roofs considered as a Domestic 
Water Supply. 

MBTEonoi.OGt and Sanitary Science are very closely connected. 
Meteorology deals with all the properties and changes of the 
atmosphere which surrounds our earth ; and Sanitary Science baa 
to arrive at tho best means of keeping that air pore and in a 
satisfactory state for respiration, and to deal with the depoaita from 
it, not only to prevent them injuring man, but also to obtain the 
greatest advantage from them in all ways. 

One of the chief points of connection letweon tho two sciences is 
rain&ll ; Meteorologists study the moisture in the atmosphere, its 
various forms and conditions, the causes which deposit it on the 
earth as rain, and the quantity deposited at variooa places. Then 
the Sanitarian has to take up the question of how it shall be dealt 
with ? which naturally divides into two branches — ^Wafer Supply 
and Drainage, making use of the water, and preventing it doing 
mischief; and his chief object is so to balance the two as to get rid 
of it without ita doing any harm, and yet to get all the good he 
can out of it. 

We are entirely dependent on rain for our supply of water; for 
whether we catch the water which falls on our roofs, or obtain it 
from shallow or deep wells, or from streauis and rivers, it la 
nothing more nor loss than rain. Tho subject of Water Supply 
bus many bi'anches, and perhaps the most important is plenty o£ 
good water for domestic use, though the supply for manufacturing 
and general purposes, and for power is of vast importance, and tho 
different intorcsts aro genemlly very conflicting. Tho agriculturist 



facturer not only wants to 
away dirty, but, to get pon 
dams and weirs, and can 
riparian owner wishes to 
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to prevent the water standing on his land, drains it into the water- 
conrses, which receiving it quicker than would naturally be the 
case, overflow and cause niisenief by floods; he also manures his 
5eld8 and some of the mantire is washed down the drains, and 
instead of enriching the soil, pollutes the water. Then the manu- 
ceive the water clean and to send it 
out of it, he backs np the stream with 
; floods above him ; in short, every 
70 the water pure and to empty into it 
wat«r, sewage, and refuse of all kinds, and to have 
abeoluto control over the river; not caring whether those above and 
below him are flooded, or deprived of water altogether. 

When a supply of water is wanted for a lai^e town, the first 
question is where is there a large rainfall within reasonable 
distance ? Then geology plays an important part, the stmctiire 
and natural products of the gathering ground affecting not only 
the quality and qnnntity of water that can be made available, but 
also the cost of the necessary works and reservoirs. For the nse of 
towns the water can be brought in bnlk, and having only to be 
distributed over a small area the cost thongh great can be easily 
met, but in small villages and rural districts the cost of distribution 
would be BO great that a supply in this manner is altogether out of 
the question, In these distriuts, however, the importanea of a 
sufficient quantity of pnro water for domestic purposes is very great, 
and seems to be only equalled by the difficulty of obtaining it. 
The usual sources of supply are the email streams and shallow 
wells J the streams are scarcely ever pure enough for drinking, 
and the wells are very frequently ranch too near cesspools and 
house-drains, to say nothing of the miscellaneous organic matter 
with which surface water mast necessarily be polluted. This is 
not all; one well generally supplies several cottages, and the 
distance which the water has to be carried, prevents it being 
used in anything like sufficient quantity for thorough cleanliness ; 
and in hot and dry weather when a plentiful supply is more than 
ever needed, the well often runs dry, or at least, the scarcity of 
water causes frequent quarrels. 

Perhaps the simplest solution of the difficulty is storing the 
Wftt«r which falls on the roofs of honses, if a aufficiont quantity 
can be obtained in this manner, and the object of my paper 
is to consider this question. 

The average rainfall over the British Isles varies from about 
20 inches to nearly 200 inches per aimum. The largest amounts 
being recorded in the English Lake district, and in the moun- 
tninons districls of Wales and Scotland ; and the smallest in 
the eastern and midland counties of Kngbind. 1 have selected 
four fairly representative stations with average raintnlls of 
approximately '22, 26, 35, and 45 inches, on which I have based 
my calculations. Stations where the fall is much above 45 inches 
are only found in mountainous district* which are generally 
rocky, and consequently there is no difficulty in obtaining a 
supply of water from the streams which are nnmei-ous, and in 
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each diatncts ngoftlly snfficientlj^ pure. The two average falls, 
22 incliea anii 25 inches, may appear rather near each other in 
amotint, my reason for ailaptiiig them was that the 22 inches 
wtiM the lowest satiefitotory average I knew of, obtained from a 
Bufficiontly larg^e number of years, and "25 inches representa the 
fell over a larger part of the country than any other amount. 

In dealing with my snbject, I shall consider more particnlarly the 
supply of labourers' cottages ; for altboagh pare water is as 
necessary to the middle and upper classes of the commnnity, they 
have the matter more in their own hands, and can, as a rule, meet 
the necessary expense of procuring a good supply. 

Taking the average size of a cottage as 15 ft. by 20 ft., which I 
think ie not far from correct, the average yield of water for a year, 
with a mean rainfall of twenty-five inches, would be 3,900 gallons, 
or nearly 10'7 gallons per day, bat this is withont allowing any- 
thing for loss in collecting, which is considerable. From meaaore- 
ments of the flow of water from a tiled roof in average condition, 
I find that about twenty per cent, is lost. Firsts there is the wat«r 
absorbed by tlie tiles ; then a considerable quantity is held between 
the tiles by capillarity ; and, lastly, some is lost by splashing off the 
edges of the roof and out of the gutters. On a slated roof, I 
believe the loss might be reduced to between five and ten per cent. 

Then, also, we must not calculate the supply only from the 
average rainfall, but from the fall in a dry year. Thus, at a station 
with a mean annual rainfall of twenty-five Inches, the amount in 
the driest year is about seventeen inches. This would yield 2,653 
gallons. Deducting twenty per cent, for loss, 5v31 gallons leave aa 
available supply 2,122 gallons, or little more than 6*8 gallons per 
day, which would be altogether inadequate for the use of four or 
five persons — the presumed number of the inhabitants of the 
cottage. 

With a mean rainfall of thirty inches, wo should have an average 
supply of 10*3 gallons per day, and in the driest year 69 gallons. 
With a 35 in, rainfall 12-0 gallons, and 77 gallons per day 
„ 40,. „ 145 „ „ 108 „ 
„ 45 „ „ 16'4 „ „ 13'1 „ 

I have not Iicen able to find anywhere a statement of the 
requisite quantity of water per head, per day in rural districts. In 
towns the quantity varies from about tweh'e gallons to aboat fifty 
gallons ; but there can be no comparison, as in towns a large pro- 
portion goes for trade supply and for general Sanitary purposes ; a 
great deal is wasted by bad fittings j and the amount used for 
water-closets, which are almost niiknown in country cottages, is, 
I believe, considerably more than half the quantity delivered to 
each house. 

I think there can be little doubt, that a cottage with an average 
supply, of twelve gallons per day of pure water close to the house, 
would be considerably better off than nine-tenths of the English 
cottages in their present condition ; but this could only be obtained 
from a tiled roof in places where the mean rainfall was thirty-five 
inches and upwards. In places where the rainfall was less, this 
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method could only be adopted with satisFaotion oa a supplemental 
■apply, or for potable nater where there was another supply for 
cleansing purposes. 

It is of considerable importance that the ^ater collected on roofs 
be properly stored. A great deal might be said about the objection 
to storing in wooden butts, or cisterns of any kind above ground 
which are often exposed to the sun, and are liable to receive variona 
impurities, the water becoming anfit for consnmption after a very 
short time, and I believe it is from this cause that a great deal of 
the prejudice againat i-ain-water as a beverage has arisen, for if 
properly stored it is probably the most wholesome of all waters. 
The best receptacle is an underground tank or well, bricked at the 
sides and bottom, and lined with abont half an inch of Portland 
cement, to prevent any possibility of loss from leakage or polintion 
from the infiltration of impure wator from the anrronnding gronnd; 
the top should be domed over leaving a man-hole, so that tlie tank 
may be occasionally cleaned ; the man-hole should be covered with 
a slab of paving stone laid in mortar, to prevent worms or 
insects getting in and polluting the water. The pipes from the 
roof to the tank where they pass underground should be of glazed 
earthenware, and the joints made with cement, so as to be both 
watertight and impregnable to insects and other polluting matter 
from the outside. They should not go straight into the tank, but 
into a small receptacle beside it, in which any dead leaves or other 
matter carried down from the roof would be intercepted, so as not 
to reach the tank and decay in the water. This receptacle should 
be made with a closely -fit ting movable cover, so that it could be 
oocsnionally cleaned, which would aid materially in keeping the 
water pure. The tank should also have a waste-pipe to allow any 
Bnrplus water to escape, the end of which should be covered with a 
piece of perfoi'at«d zinc or copper wire gauze, to prevent frogs, 
mice, or other vermin having access to the wator. A tank carefolly 
constructed in this manner will not require cleaning more than 
once in two or three years. 

The size of the tank is perhaps the next point for consideration ; 
to insure a regular daily supply proportionate to the yearly fall, the 
tank must be of sufficient capacity to store all the water that falls 
daring the wet periods of the year, for if during the spring some of 
the heavy rains mn to waste, the water kept in store will not be 
adequate to meet the daily demand during the dry summer weather, 
for it is evident that anything deducted from the yearly amount of 
min even during the wettest season must of necessity reduce the 
average daily supply that it is capable of yielding. I have, there- 
fore, catcaiated the requisite capacity of the tank from the surplus 
yield of water during the three wett«st months, and lind that for a 
cottage 15 ft. by 20 ft. — the size on which I have based all my 
calculations — with a rainful of 2U inches the tank would require ft 
capacity of 150 cubic feet, or 5 months' supply 

with a rainfall of 25 inches, 200 „ 5 „ „ 

„ „ 35 „ 235 „ 4 „ „ 

„ 45 „ 250 „ 3 

U • 
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The decrease in the proportionate size of the tank with larger 
rainfalls is dne to the different relation which the wet periods 
in dxj dirtricta bear to those periods in wet districts ; that is ia 
Bay, that where the average rainfall is 20 inches, the fall during the 
wettest three months will be about 75 per cent, of the mean annual 
fall ; while at stations where the mean rainfall is 45 inches, the 
wettest three months will be only about GO per cent, of the annual 
fall. Or, to put it very simply, at wet stations the fall is more 
evenly distributed over the year. 

The cost of tanks such as I have described is not f^at, and 
wonld not exceed one shilling for each cubic foot of capacity, that is 
a tank holding 100 cubic feet wonld cost £5. and ho on. When a 
storage capacity of more than 200 cubic feet ie required, it will be 
fonnd advantageous to make two or more tanks rather than one 
large one. 

In the foregoing I have worked on on average condition of things 
and of coarse the results are averages, and there are various 
disturbing elements; as before stated, I have taken as my basis 
a cottage having an area of 300 sqoare feet with a tiled roof in fair 
condition, the inclination of the roof being about 35". I do not 
think the inclination of the roof has much effect, for though a steep 
roof wonld catoh rather less water, it would run off more freely 
and less would be held between the tilea by capillarity ; of course 
with a very flat roof the conditions would be reversed. On a slated 
roof there can bo no doubt that the loss would be less, and, as 
before mentioned, need not exceed 10 per cent. 

I think the most important element ia the position and bearing of 
the bouae, for if a honae has a large eipanae of steep roof facing a 
wet wind, it will, undoubtedly, catch more than the average, 
CBpceiftlly if it is in an eiposod situation. I believe, as a general 
rule, a flat roof will catch most water in a sheltered position, and a 
steep roof in an eiposod position, if it presenta a fair proportion of 
roof to the wet winds. 

It is hardly necessary to state that in calculating the yield of 
water from any roof, the area of the ground covered by the roof 
should be taken, and not the area of the roof itself. 

The question of Water Supply is perliaps engftgin(( more attention 
now than it has ever done before, and I hope the few facts I have 
given on what appears to me one of its moat difficult branches, and 
at the same time one that seems most likely to lie overtooked~-the 
snpply of conntry cottages — have not been altogether UHcleas or 
O nin teres ting. 

In conclusion, T should like to express my thanks to the President, 
Mr. Symons, for allowing me the free use of his rainfall records 
which were so essential for the compilation ofthis paper. 
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Since writing my paper I have seen an article in the Samtary 
Record, of Oct. 20th, by J. M. Fox, m.r C.8., " On the Supply of 
Water to Rural Districts and the Public Health (Water) Act," to 
which I should like to refer. After conBidering the general powers 
given to mral anthoritieB by thia Act, the author, xpeaking of water, 

" The practical questions it appears to me arc (1) as to sufficient 
quantity, and (2) the Htnitation of cost specified in the Act." 

" Much miaiipprehenBion, I have been led to think, exists as to tho 
quantity of water conaaraed in rural households. Accustomed to 
the large estimates of town requirements, inclnding many purpoBes 
for which water is necessary there, but finding no corresponding 
use in the conntry, it strikes us with astonishment that three gallons 
per head per day te an outside estimate for a village consumption. 
And yet I have proved this by water supplied to viili^cs through a 
meter again and again." 

" Taking the nana! average, therefore, of five and a half persona 
to a cottage, the quantity required fnr such a dwelling would bo 
about 13} gallons." The quantity I considered sufficient in my 
paper, 12 gallons, is therefore rather small. " Now a cottago, with its 
outbnildinga, soys Mr. Wheeler, m.inst.c.e., covers about 500 
square feet of ground." I think this is too large, for, although many 
eottagea with their outbuildings undoubtedly cover 500 square feet, 
a much larger nnmbor are considerably smaller, more especially 
those built in blocks of three or four, and the outbuildings, aa a 
rule, are so rough and the roofs so bad, that the amount collectable 
from them would be too smalt to repay the trouble of collection. 

" Taking the rainfall at 22 inches per annom, aminimam estimate 
throughout the conntry generally, a slated roof will yield 5,700 
gallons per annum, equal to a daily supply of \h\ gallons, or 
Tatj nearly three gallons per head per day." In this calcnlation 
only 2*(J per cent, is allowed for loss, which is not nearly safficient 
even with a slated roof. 

" But the rainfall is, of conrsc, unequally diatributod thronghont 
the year. And this brings us to the second question of cost. The 
cost specified in tho Act, at which an authority may make a com- 
pulsory order for water-supply to a house is thus defined: — ' Not 
eicnediug a cnpitel sum, tho interest on which at the rate of five per 
cent, per annum, would amount to twopence per week.' This repre- 
sents a capital onthiy of £8. 13s 4d, and such, indeed, might as 
well have been stated in the Act with leas cironmlocntion." 

" It is a vary nnusual drought that extends over two months. Bat 
it has become a rule amongst engineers that all storage receptacles, be 
they reservoirs for towns or tanks for oottagea, should not contain less 
than seventy-eight days' unrenewed supply. Thus a tank for a cottage, 
covering 500 square feet, would require to be 6 ft. G in. in diameter, 
and 6 ft. deep, and to hold 1200 gallons." Though seventy-eight 
days' sterage may be sufficient in the case of a reservoir for a town 
where, in the wettest season of the year, a large quantity of water 
is allowed to run to waste, it is not sufficient, in the case of a cottage 




wbere !t is neceeaarf to save all the available rainfall, for although 
■we never have seventy-eight days without rain we frequently have 
200 or 250 consecntive days with considerable less than the average 
iail. 

" The cost of sncb tank is estimated at 1 Jd per gallon. Larger 
tanks may be reckoned at Id. per gallon. Hence, there is economy 
in making one tank serve for two or three cottages." This estimate 
is 1 believe too low for a properly constmcted tank sncb as I 
described, bat the estimate I gave of abont 2d per gallon is, 
perhaps a trifle high. I also think that it is a mistake to make one 
tank serve for two or three cottages, for though it is nndonbtedly 
cheaper, the increased size renders the brickwork mnch more likely 
to sink and crack, and allow the infiltration of foal water from the 
BorroundiDg ground. 

" At this rate, the cost of the water supply from heaven, inde- 
pendently of all chances afforded by the eoit, and stored for 
permanent nse, wonld be £6. 5s per honae, or £2. Ss 4d. within the 
limit laid down by the Act." 

" From what I have before said, it follows that I cannot agree 
with this conclusion, for as I consider that a larger tank would be 
nec«B3ajy, the coat would, of course, be greater, and also Mr. Fox 
makes no allowance for the cost of gatt«rs and pipes, which woald 
have to be provided in nearly all cases. I am, therefore, afraid 
that a snpply in this manner conld not be made compulsory, aa the 
cost would, I believe, slightly exceed the limit laid down by the 
Act." H. SOWERBY Wallib. 

Mr. W. B. KiNSET then said Mr. Wallis did not appear to have 
made any provision for filtering the water before storing it, which, 
after the remarks by Mr. Symons as to the washing of the air by 
rain, would seem to be necessary. 

Mbs, AuELiA Levtis observed that the paper jnst read was of the 
highest interest, though it had been put forward in sach a quiet 
and nnobstnisive manner. We were as yet in infancy with our 
knowledge what to do with the natural water supply of the world, 
and tittle understood the relations which it bore to our necessities. 
Rivers had loet their volume, it had been said, by our ignorant 
waste of trees ; while districts had been deprived of natural moisture 
by over drainage, and droughts been produced by neglect of vege- 
table life. The saving of rainfall in this instance would benefit 
thousands, who could not participate in the artificial supply of 
towns ; it was certainly desirable that this natural supply should 
not only be taken care of, but kept pure by sanitary arrangements. 
The plan advocated by Mr. Wallis seemed very feasible, only — who 
was to bear the expense ? Mrs. Lewis was afraid that it belonged 
to the good things, that were a long time coming. Still, nothing 
could bo better than calling attention to the great want of water 
among cottagers, miles away from towns ; and only those who had 
experienced the shortcomings of this supply in agricultural districts, 
as she had herself, conld understand the vast importance of using 
the natural supply in a healthy manner for the well-boiug of a large 
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part of our popalalion. There conld be no doubt that Mr. Wallia 
deserved the very highest praise for bringing thJa subject in bo 
Guccinct a manner before this Section of the Simitary Congress. 

Mr. Baldock considered that Mr. Wallis had rendered a great 
Bervice to Sanitary Science, especially on behalf of the poorer section 
of the commanity, in his snggestions for providing them with an 
improved water supply. Nothing could be worse than the sources 
from which, at present, most houses iu poor localitJesi and cottages 
in country districts, derived their water, and Mr. WaJlia' proposal 
for catching and carefully storing the rain-water from the roof, 
seemed to him (Mr. Baldock) to exactly meet the case of lionses in 
ont-of-tbe-way places and at considerable elevations, where a regular 
supply wonld never be likely to coma ; it reminded him of a veiy 
similar plan adopted by a friend many years ago, of having a large 
onderground tank for receiving &0 rain-water, from which it was 
pumped to wherever it might be required. Mr. Baldock hoped 
that Mr. Waliis, and others, wonld continne their efforts in this 
direction, with a viev to the more general adoption of this system. 

Mr. T. H. Porter, Mb. Hill and Dr. A. Carpektbr also took 
part in the discuKsion. 

In reply, Ma. Wallis said the first question raised was respecting 
filtration ; this was undoubtedly advantageons, but sot by any means 
necessary ; in the case of a house with wbicb he was acquainted, 
supplied in this manner, it was impossible to ascertain by tasting or 
ordinary examination whether the water had been filtered or not, 
and he was afraid that if filters were supplied to labourers' 
cottages, in the majority of cases they would not be used. 

It was snggesteii thatas a grand national water-aappty had been 
proposed by the Society of Arts, and powerfully supported, it was 
unnecessary to consider the question ; but if the inhabitants of rural 
districts were to be dependent on their present supplies nntil that 
proposition was Eiccouiplished, he waa very sorry for them. The cost 
of a water-supply to cottages must of necessity fall directly on the 
owners, for the occupiers very seldom had sufficient capital, but by 
a very slight addition to the rent a good interest might bo sccnred 
on the outlay, and wonld, he believed, be readily paid. 

He thought no other point occurred in the discussion to which it 
was necessary to refer, hut he wished to thank the meeting very 
sincerely (or the kind attention with which his paper had been 
received and for the vote of thanks. 
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On somo of the apparent influences of the Weather 
upon the prevalence or otherwise of certain classes 
of disease. 

{IUv.straled hy Weather Charts.) 

Kattsq taken a small ehare for some years past in tlie compila- 
tion of the mortality retarns of the Croydon dietrict for the 
Locul Board of Health, by the contribution of the meteorological 
element, 1 venture to sabmit a short paper on some of the ajiparent 
inSucnces of tho weather npon the prevalence or otherwise of 
oertsm classes of disease. 

The diaeaees which I have illustrated are those of the zymotic and 
the pnlmonary class. To facilitate the study of the subject, 1 have 
constructed from the Mortality Tables of Croydon, as first published 
by the late Dr. Westall and afterwards by Dr. Philpot, the Medical 
OfGcer of Health, a Table calculated to show at a glance both tha 
annual and the quart«rly death-rates from those diecaees, also tha 
mean temperature and rainfall for the same times, and extending 
over a period of 14 years from 1865 to 18?8. 

In the first place I divide the period of time into equal portions 
of 7 years each, and compare the averages of one with tho other; 
BO that we see what progress has been mode, if any, in the control 
of preventible diseases, and what differences of meteorological 
phenomena may have been exhibited during each term. 

I find that the annual death-rate from alt causes for the first 7 
years, 1865-71 was 20-51 per 1000 living, and for the second 
7 years, 1872-78, 1&'62, thereby clearly showing an improvoment to 
the extent of 2 per 1000 ; and the improvement is pretty equally 
divided amongst the four quarters of the year, the figures bebg 
respectively 228, 19-1, 20-1, and 21'4 for the first 7 years, and 207, 
17-4, 18-4. and 18'5 for the second. 

I next take the 7 principal lymotic diseases and I find that the 
average number of deaths per year for the first period was 183, op 
a rate of 36 per lOOO, and for the second period 176, or a rate of 
2'8, thus showing another improvement, though slight. 

Taking the average number of deaths from Ejmotic diseases per 
quarter, I find there is a slight increase in the third quarter, the 
numbers for the first period being 44, 3C, 56, and 44 respectively, 
and those for tho second 30, 37, 59, and 41 ; in the three remaining 
quarters there is a diminution. 

The annual mean temperature of the first period wSiS 40^97 and 
of the second 50^7 or 0"7 higher. 

The mean temperatures of the first and fourth quarters of 
the year were id the second period as much as 2"^ and 1''2 
respectively higher than in the corresponding quai'tei-s of tlic first 
period. The mean of the second and third quarters remaining 
nearly stationary. 
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DTiod was 2661 inches, 



The mean annnal rainfall of tho first 
and of the second 28 52 inches, or I'Ol inc 

The mean annual rainfall for the wliole period of 14 yeaiB 
27'fj6, or 1'5 of an inch above tliat of the average generally ascribed 
to it. 

The mean temperature for the whole period was 50°3, or the 
aame as is Qsnally quoted. 

The first and third qnarters of the year in the second period 
show a diminntion in the amount of rainfall, but the second and 
fonrth an increase ; the latter to the extent of 2| inches. 

Now, talcing these averages into account, it would appear that, as 
the Jiymotic mte was higher on an average when the temparatare 
and rainfall were lower, and vice versa, and that the general death- 
rate at the same time was aSect«d in the same way, iiigh tempera- 
ture and large rainfall were most conducive to health. 

Perhaps if we take a few instances, we may be convinced of the 
fallacy or otherwise of the argument, or we may find it clearly 
proved that no certain rule can be found to apply, or that weather 
has nothing at all to do with it. 

In the first quarter of the first year 1865 we find that the 
number of zymotic deaths was only 16, and loss by 7 than in any 
other first quarter of the 14 years. 

The temjierature was verij low, being only 3G-5 degrees, and lower 
by li degrees than in any other quarter of the 14 years. 

The rainfall was C"32 inches and gust above the average of the 
previous 10 years. 

Unfortunately, I have l>ecn unable to obtain a return of the 
number or rate of the pulmonary diseases for that or the following 
year, but the deaths from those causes in the first quarter wera 
large; for, though the zymotic rate was very low, the general deatli 
rat^ was high. 

Turning now to tho fourth quarter of the same year, we find a 
great contrast, the number of zymotic deaths was 9(>, or at an 
annual rate of S*S per 1000, and has never been equalled in any 
quarter since. 

Of the deaths, 22 were from measles and 38 from fever. 

The mean temperature was H'd degrees, and above the average ; 
and the rainfall very large, 11-3G inches, 7 inches of which in 
October followed a rainfall of one day only in September, tho total 
rainfall for the year being 30'51 inches. 

It will be advisable to look at the first quarter of the following 
year, 1866, which was also one of large rainfall, 11?0 inches, and an 
average mean tempei-ature, and wo find 71 zymotic deaths, 22 of 
which were measles and 28 fever, contrasting sLi-ongly with the first 
quarter of 18C5. 

High as the zymotic rate was, still it showed a falling-off of 
20 deaths as compared with the previous quarter, and the 
ing quarters of the year had a rapidly decreasing mortality from 
that class of disease, notwithstanding that the rainfall of the year 
was again very large, being over 32 inches. 

The mean temperature of the second and third quarters of the 
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year 1865 was high, with heavy rains, long periods of drought, 
and an increasing zymotic death-rate ; whilst the meau temperature 
of the second and third qnartera of 1866 was low, with a large 
rainfall and a decreaaing aymotic rate. 

Bat the years of deficient rainfall as a mle show the highest 
death-rate from zymotic disease.* 

The highest death-rate from those cauBcs in any of the 14 years 
occurred in 1865 and 1868, and was -l-5(> and 4*3 per 1000 respec- 
tively. The t«mpcratnre of 1868 was the highest in the series, bat 
the rainfall was very low, measles, scarlet fever, enteric fever, and 
especially diarrhcea being each strongly represented. 

In 1869 and 1870 the zymotic death-rate was high, the prevailing 
complaints being scarlet fever in all the qnartors of each year, and 
diarrhcea in the third of each. 

In 1871, in addition to scarlet fever came an epidemic of small- 
pox, of which 59 deaths occurred in the first three qnarters, and 
none in the fourth. Diarrhcea was also prevalent in the third 
quainter. 

In each of these years, as in 1868, the rainfall was low, and 
in 1870 very low, the temperature generally ranging high during 
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In 1872, a year with high temperature and a very large rainfall, 
35"27 inches, the zymotic rate was much lower than in the previous 
fonr years, notwithstanding that measles and whooping-cough were 
epidemic. 

Following this year of excessive rainfall came 18?3 with 
10 inches less rain, and less than an average temperature, and we 
find the zymotic death-rate lower than in any other year of the 
series, being only 1'3 per 1000; the general death-rate was also 
the lowest, being only 16*93. 

During the years 1874, 1875, and 1876, the zymotic rate rose to 
2'5, 3'6, and 3*5 respectively, the rainfall being low and the tem- 
perature high. 

In 1875 occurred a visitation of enteric fever, which had two 
periods of great activity, as though there wore some disturbing 
caoses at work which only required to be removed that the rcsalta 
might ccaso. The mean temperature wna high and tho rainfall 
exceptionally heavy during short periods. 

In 1876 and 1877 zymotic diseases were still prevalent, but in 
1877 enteric fever died away, tho rainfall being large and con- 
tinnoDs, and the temperature high. 

In 1878, diphtheria, whooping congh, and infantile diarrhfpa wore 
prevalent, no loa^ than 60 deaths from diarrhcea, 55 of which were 



fur the nmallncM in number of iu rainj dajH. for ingtaace, Ihvn oere but three 
dufs' raiD in April, Kivinj; only 017 of no inch, whilst Bloven daji Is Msj we 
3'-ID incbea, one itay of which hnring & fall of |-ao and another 1*10 of an inch 
darinK tiiunder tUiann. Ai^nin. in September there nan but one day on which it 
Tiiaed, ti) the amount of 0*37 of an inch, whilst in October then were twtoly- 
three dnyi of rain to the amoiuU of T Lacbce. 
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of in&nts under one jear old, occarring in the tliird quarter. The 
atmosphere of that quarter was very close and thundery, with large 
and heavy raicfall following upon a very large spring rainfall. 

Looking; at all tho circamstanceB of tho case, it appears that 
years mostly prevalent with zymotic disease are those years in 
whiiih there have been long poriode of dry weather with occaeionaJ 
heavy rains, as in 1865, 1868, and 1870, Tho chart for the year 
18?0 I have brought for yonr inspection. 

Those j-eare which have the greatest nnn»l)er of rainy days 
being those with the lowest zymotic death-rate, as in the present 
year; the chart for which is before yon for conjparison with that of 
1870. 

In 1870 the temperature of the aammer was high, and the 
rainfall very deficient, qnite a drought having prevailed, bat still 
there were occasional heavy rain storms with long intervals of 
drought between, in that year the zymotic rate was high from 
Bcarlet fever and diarrhcea. 

In 1879 we have had almost continuous rain, and often very 
heavy, bnt there have been no periods of drought, anil the tempera- 
ture has been low, the lymotic rate has eonsequently been low ; 
diarrhcna has been conspicuous by its absence, the low tcmperatni-e 
and moist atmosphere being alone responsible for the geuenUly high 
death-rate, which was principally caused by the great mortality 
from respiratory diseases. 

The rainfall of the present year to the end of September lias been 
28'03 inches, or 10 inches more than the average, and 2 inches 
more than the average for the whole year and the number of rainy 
days 159, or 58 in excess. 

The rainfaU of 1870 for the same period was but 1311 inches or 
15 inches less, and the number of rainy days 78 less. 

This year is the third instance since 1865 of an almost continuous 
rainfall, resulting in a low zymotic death-rate. 

There is one point more I should like to touch upton, and that is, 
the great difEerence between the nature of the rainfall of the last 
four or five years and that of previous years. The falls of rain are 
much heavier and more frequent than formerly, and 1 think that 
much of the nnusnal prevalence of fever since 187-4 has been caused 
by the frequent exceptionally heavy rains, especially those which 
occnr at night; when, unless there is a distinct and ample provision 
for storm water, it must enter with great force and volume into the 
sewers, the lower parts of which become Sooded, at the same time 
that the ventilators in the streets are choked; and forcing the si:wer 
gas to make its escape to the higher levels, it enters the houses 
placed ready to receive it. 

Heavy rains in the daytime do not so much matter, for tho houses 
are open, and it is very seldom that a heavy rain occurs at night 
vhich might be called sufficient to produce an epidemic of fever, 
and which ahonld be at the rate of an inch in an hour. 

Such a rain occurred soon after midnight on the 24th of Septem- 
ber, 18(5, during a violent thunderstorm, when ]'13 of an inch of 
rain fell iu an hour j and as at that time the storm-water was not 
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CORDIN ON UtrLCBNCK OP WIATBIB ON DISEASE. 

cnt off from the eowera, and tbe m»m sewer wm in a Tory choked 
condition, 1 fully believe it was to some extent answenible for the 
second ontbrenk of fever that year, which took place about a fort- 
night afterwurdH. 

I B.m aware that great efforts have been made by the local aatho- 
rities since then to cut off all direct communications between the 
sewers and the interior of houses, and also to divert the sarface and 
fltorm- water from the sewers ; but still much must remain to be 
done, and until done, and that thorooghly, if the abnormal condi- 
tions of the rainfall as of late yearS' exhibited are to continue, so 
aymotic diseases may rear their ugly heads amongst us. 

At the same time there is mnch to be thankful for in the fact, 
that aymotic diseases are occasional visitors only, and the general 
death-rate of the district is very much below that of large towns 
generally, and frequently below the average of all England. 

Geo. Coudks. 

Dr. Black said that very excellent results had been obtained by 
the medical officers of health in Scotland from charting the rise op 
fall of the death-rate from various diseases. 

Db, a. Cakpenteh said tliat there was much in the paper which 
bis friend Mr. Corden had read which was important and interesting, 
especially as pointing out the connection of heat and cold with 
mortality, and also the connection between heavy and sudden rainfall 
and the rise of enteric fever. It would be a means of enlightening 
some upon the evils which undoutedly arose froni defective sewera 
and an impure subsoil, and pointed to a necessity for preventing 
increase of impurity in the latter. The paper represented an 
enormousamonntof detail work which reflected great credit upon the 
observer, and will be found of use to the local sanitarian for all time. 
It would help to prove the point which he (Dr. Carpent«r) had 
always maintained, that enthetic disease was caused by impure air 
from the subsoil iinding its way into bouses at night, as well as by 
means of impure water-supply. It was a reason for all good 
Sanitarians considering the nature of the material tt[>on which 
houses were built, and taking measures to prevent the intrusion of 
foul air from foundations as well as by sower channels. 

As a contribution towards the discussion on Mr. G. Corden'a 
paper on the "Influence of Weather on Disease," Mr. Edward 
Mawley, r.js.s., exhibited a chart which he explained in a short 
paper, read by Mr. Jahes Chisbolm, entitled " Eleven Months of 
Cold Weather " (November 18 "8— September 18?9}, of which the 
following is an abstract: — 

The weather of the past eleven months had heeu throughout of 
BO exceptional a character that he thought a diagram illustrating 
the most remarkable features of it — its low temperatures and heavy 
rainfall — and at the same time indicating its influence upon the 
health of the inhabitants of so large a city as London, could not but 
prove of interest to those assembled for the purpose of discussing 
Ueteorolugy in connection with Sanitary ScieDce. 
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Temperature of the air at Qreenwieh. — The mean temperature gf 
the whole period wns 3i degrees in defect of the average of the 
preyioua 20 years. The coldest month (January) being G°-8 below 
the mean, and the leaat anseasonably cold one, March (0°'4) below it. 

Mortality in London. — The eleven months were on the whole 
healthy, the average number of deaths per week being 18 leas than 
is uxnal. During the first seven months, or in the winter and 
spring, the deaths exceeded the average of the previous 10 years by 
79 per week. Whereafi in the remaining four months, or in the 
Bummer and early autumn, they fell short of it by as many as 
19b per week. July was the healthiest month, the total number 
of deaths being 17'30 less than the average ; while March proved 
the most unhealthy, 1420 persons dying duriug the course of it in 
excess of the average number. It should, however, be explained 
that the latter, although this year the most seasonable of any in 
temperature, was a month of changable weather, and followed the 
longest cold period that we have experienced for many years. 

Owing to the absence of epidemics of a severe charaet«r, the fore- 
going particulars might bo taken as fairly indicating the direct 
influence of low temperatures, long continaed, upon the public 
health both in wint«r and also in summer. 

Raiti/aU at Ad'iieccitihe, Crinjdon. — The total fall in Croydon in 
the eleven months was nearly 9}- inches in excess of tlie mean 
amount for the previous 19 years, August being the wettest (4613 
inches), and March the driest (0559 inches) month. So that the 
month last named was at once the most seasonable in temperature, 
the driest and the most unhealthy. Mr. Mawley doubted whether 
the influence of rain upon health could be traced in the same clear 
way as that of heat or cold, but considered that the beneficial efiectB 
of a heavy rainfall, like that of the last few months, must in large 
towns, where even the air iteelf was rendered all the more whole- 
some by an occasional washing, undoubtedly have been very great. 

Diseaiet of the regpiratori/ orgnva and ayawtic dUfiues. — The 
number of deaths in London from diseases of the respiratory organs 
was in nearly every week of the period under consideration in excesa 
of the average. While on the other band, with as few exceptions, 
diseases of the zymotic class had proved much less fatal than usual. 
The greatest number of deaths from chest complaints occurred in 
March, and exceeded the average of the previous ton years by over 
1000 ; whereas between the middle of July and the middle of 
August there were about 1200 less deaths from fevers, diarrhoea, 
&c., than is usually the case. 

Mr. Mawley, in conclusion, expressed the opinion that our Sanitary 
reformers migh justly claim some credit for the uniformly satis- 
factory position of that curve on the chart which represented the 
number of deaths from zymotic diseases, as this curve might be 
taken as affording a tolerably correct indication of the present 
Sanitary condition of our giant metropolis. 

In answer to Dr. Black, who said that the charts which I 
exhibited were not referred to in the paper, and who went on to 

large upon the very excellent result obtained from a systematic 
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charting of the rise or fall of tlie death-rate from Tiuiona diseaaee, 
as followed by Medical Officers of Health in Scotland, I said that 
the chnrtB exhibited were, with one exception, meteorological oal^, 
and shown for the purpose of contrasting the t«mperatare and rain- 
fall of the years 1B?0 and 1879. The exception was the chart 
showing the means and totals for each month for fourteen years, 
on which was marked for each quarter the death-rate from zymotic 
diseases, and each point was conneftod by a bine line or trace, by 
which the eye could take in very readily the variations from the 



Conditions of the Water Supply of Croydon, in relation 
to its Rainfall and Geology; with Suggestions for 
its Sanitary and Profitable Improvement. 

In the autnmn of 1875, Croydon lyaa visited with a very violent 
epidemic in the form of ent-eric feter of the typhoid class. As 
this form of fever is such as can be very generally attributed to 
defective Sanitary conditions, attention was vigilantly directed to 
the Burrounding Sanitary conditions by the Local Board of Health j 
but as the disease continued for a considerable period with fatal 
effects, it was thought necessary to call the attention of the 
Govemmfnt to the matter, and a Sanitary Inspector was sent down 
from Whitehall, who sat for some time in Croydon to hear 
evidence and to examine the general Sanitary conditions which 
might be thought to have encouraged the disease. This ended, 
I beiicTe, in certain recommendations by the inspector, which were 
duly carried ont by the Local Board of Health. 

At the period of this epidemic it became the general public 
opinion in this district that the spread of the epidemic wao doa 
to one cause only, contagion conveyed in some manner through the 
water supply. This was at the time thought to be very clear, aa 
it was confined, or very nearly so, to the area supplied by the 
Croydon Waterworks, which covers only a part of the entire 
district. In this district, amongst others that were supplied, there 
was one very striking instance in the immediate neighbourhood 
where I reaide. On one side of the Selhnrst Road the epidemic 
pnjvailed, that is the side that was supplied with the Croydon 
water ; whereas on the other side there were no caaea, where the 
houses wei-e supplied by the Lambeth Waterworks. 

Further, Gilhnrst Rood being a new road, the Sanitary conditions 
were oqnal or perhaps a litUe Detter on the side supplied with the 
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Croydon water, aa the houses were newer and bettei boilt, on plans 
approved by the Board of Health ; whereas many of the other houses 
on the opposite side were built before the eiiatence of this Board. 
Further, generally there were no cases in any direction beyond the 
Croydon waLer supply. As soon as the cause was discovered, 
housekeepers took the precaution to boil the water naed for 
drinking purposes, and the epidemic disappeared. 

At the time, I took some pains to inquire into the jj;eneral con- 
ditions of the water supply, entered into commanication with 
the inspector, and pointed out eomo Sanitary arrangements that I 
thonght necessary. 1 am not aware whether these were or were 
not carried out, but I know that some of these conditions remain. 
I have since thonght the matter seriously over, and I have come to 
the conclusion that the meeting of the Sanitary Congress in 
Croydon wonld be a proper time to bring my ideas of the subject 
forward, as I feel quite sure that this is the best means of testing 
their value, I think that it is also in another way a proper time. 
There ia now no epidemic in Croydon, and persons that might 
have felt excitement at the time, will look on with that dis- 
passionate coolness which is necessary for all scientific investigatiooB, 
so as to consider the matter in its simple health -bearing con- 
ditions for future periods only. Otherwise there was a kind of 
stain, if I may so express it, inflicted upon the parity of the 
Croydon water at the time of the epidemic, which has not been 
entirely removed by any important change of ciroumstances ; and 
I feel that if the subject is now fairly ventilated, that stain may 
be removed. I have lately spoken of this matter to a gentleman 
who is present, who telU me that he still has all water first 
boiled before it is drunk by his family; and other like cases 
have been given to mo ; bo that if this suspicion exists, it is 
at leafit not pleasant in a Sanitary point, and wonld be better 
removed. 

I will now, if yon please, point out the general conditions of the 
water supply, and consider it in a Sanitary sense. 

In the first place, the water supply of Croydon is pumped by 
machinery from what is termed in the neighbourhood an Artesian 
well. But the conditions of this well, or rather group of wells, as 
there are more than one, is so different from the general conditions 
of Artesian wells, that I doubt exceedingly whether it would bo 
accredited as such by scientific men. 

This matter I will now take in detail. 



1. 



TO RAINFALL AND 



In this matter I must aek yon for the time to neglect all con. 

ditions of the soil (which we will hereafter consider), and take the 
conditions of the surface relatively to drainage by levels only. 
This ia in a certain degree necessary. A great extent of aurfaco 
is covered by roads, paths, builtlings and paved spaces, so as to 
permit surface drainage only. Further, soils which are in degree 
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permeable to water, and permit the ordinary rains to Ue entirely 
absorbed, will in cftse of storms or in very heavy rains drain oS 
a very large portion of the water by eurfao* drainage, only to the 
lowest contiguoiu levels. For the K^neral condition of enrface 
levels, aa regards tlie position of the Croydon Waterworks, I 
have here one of the Bii-inch Ordnance maps oE the Croydon 
district. By following the bench ran,rk nt the position of the 
waterworka in Sarrey Street, we find one near with a reading 
162'9 ; thifl point wonJd be then approximately lliSfeet above mean 
water at the sea coast. I have in tlie dtt^rain taken this for onr 
Btarting-point, and have coloorod this lowest point of the surronnd- 
ing district dark bine, and have extended this colour over all tha 
district that lies as low as or lower than this, according to the bench 
marks. I have tnade the next level somewhat lighter, to include 
all surfaces of 18U foot above datum line, that is 17 feet above the 
level of the waterworks. The next 200 feet, or 37 feet above. 
The next 250 feet, and the next 300 feet and upwards ; shading this 
off where it goes to 400 feet to white, so that the diugram fairly 
represents by jumps of 17 feet to 50 feet the natural surface drainage 
of the district. I have shown by very dark blue the River Wandle, 
which collects the surrounding drainage as a considerable stream, 
and conveys it to the Thames. 

By this diagram it appears that the position of the Croydon 
Waterworks is near the bottom of a large valley extending over 
an area of about perhaps six or seven square miles, of which this 
part of the neighbourhood forms the natural drainj^e outlet. This 
position has possibly been in an old water way draining a mnch 
greater area, of which the sharp declivity represented by Crown 
Hill, taking the direction north and south of the High Street, 
has been one of the banks. Tho corresponding opposite hank 
^ssing at the foot of the range of hills towards the south, of which 
Park Hill, tho Waldrons, and Duppaa Hill form a part. This may 
be clearly seen by the lines of shading. The conditions of the 
above as regards tho rainfall of the higher immediate districts 
wonld be that the surface drainage would he for a large part 
constantly directed towards the point occupied by the waterworks ; 
so that what danger might be derived from solntion of eSete 
snrface matter in such a system would depend in a large degree 
upon what means were taken to avoid its intrusion into the water- 
supply system. But under any conditions, it would be brought 
into such contiguity by its natural flow, afl to be dangerous in a 
Sanitary sense. To this matter I will return after brieHy noticing 
the geological conditions, 

2. POSITION OF THE WATKR IN BKLA1I0N TO TUK CEOLOGY OF THE 
MSIHICT. 

The town of Croydon and the surronnding district is situated 
mostly upon the outcrop of the aeries of beds known as the lower 
tertiavies of the Loudon basin. The outcrop at Croydon is at a 
great angle t.a the lines of slratification, as we find the whole series 
of the lower tevLiarics consisting of Thaoct sands, Wo»lwich and 
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Beading beds, and the Oldhaven beds, brongbt to tbe Bnrface in the 
Binail space of & mile north and south ; an we find at Addiecombo 
a broad area of London claj. and at South Grojdon, Coombe GlifF, 
and the district which lies north-eufit of it, the chalk or upper 
cretaceous. Now, this series of beds are all of porous structure — 
in fact, water-bearing beds, and if we sink to any depth through 
these surface beds, as soon as we find a retentive soil, even as reten- 
tive aa that of the chalk, we may expect to obtain a fair water 
supply from the surface drainage alone. 

That this has been a course of ancient drainaj^e, we have direct 
evidence in the very shallow representatives of the lower tertiary 
series in the immediate position of the wells. In the lower tertiariea 
particularly the large development of the Oldhaven series which 
we find in the adjacent Shirley and Addington hills, of 100 ft. or 
so, and Woolwich and Reading beds, which are also fairly repre- 
sented in the district, and the Thanet sands also, which together, 
at the lowest estimate, mast at some time have formed a stmtam 
200 ft, to 400 ft. higher thou the present level : these are dennded 
and washed away until they are represented in coarse gravels only 
by about 10 ft. above the chalk. This is seen in the section of the well 
which I have drawn from particnlors given me by Dr. Buchanan 
in a letter, December, 1875. 

At a later period the npper tertiaries have cut through the 
London clay and the older tertiary series, and have left a very thin 
channel of the valley gravel (in which we commonly find the 
remains of the elephant and mastodon elsewhere) nearly north and 
south over the same area, but at right angles to it, as is shown by 
the red space marked on the map ; so that under the later tertiary 
period there was still an area of draina^, and the River Wandle, 
formed originally posxibly on a cretaceous fault, has existed as a 
river thronghont all the period that dry land has prevailed in the 
district since the cbalk period. Under these conditions, Croydon 
would be natnrally a district favourable for easy and copious water 
supply ; at the same time, also, especially under the infinence of 
surface drainage, from the direction of ancient water-ways. 

I have coloured a map which gives the geology of this district as 
nearly as I could from data to my hand. It will be only so far in 
error that I cannot exactly estimate the extent of the separate beds 
of the lower tertiaries; but as they are entirely of one porous 
structure, it will not materially affect the aubject of this paper. 

I have also constructed a section which will eit«nd from the clay 
to the chalk. I have in this section represented the strata of 
regular outline, which would be naturally produced by a district of 
even flexure of upheaval to the south of Croydon. These would be 
tbe general indicated conditions, bnt there ocoars a fault in the 
general series of a band of blue clay in the cretaceous series, which I 
have marked by a black line in the section of the well, which 
indicates that the chalk is not as originally deposited. We also find 
that at ttn feet down the one side of tbe section, for seven feet chalk, 
and the opposite side gravel. This either indicates an old cliil, whose 
angle would most probably eitend much fnrthcr, or more probably 
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a fenlt, which makes altogether, with the general Hurftice outline, ono 
snepect that the fanit is continnona, at about a. lino in which the 
waterworks forms a point in the direction of the older t«rtiarj valley. 
The general influence of sach a fault would be to create a special 
line of surface drainage, which would be prejudicial to the certainty 
of obtaining pnro water at this point free from surface drainage. 

SUM MART OF TBIB CONDITION. 

To bring this matter generally under consideration, we find that 
by natural inclination of the surrounding land, particularly to the 
north-east and south, we hare a fall in the district towards the 
position of the wells, and that naturally the porous strata above the 
chalk would, in case of considerable rain&ll, satara(« this strata. 
As the strata above would also contain the drains of the district, 
and every species of refuse general to the surface soil of a populous 
neighbourhood — as we know, when our dog or cat dies, it is buried 
in the garden. Further, we have not always possessed the im- 
portant advantage of a Local Board of Health ; so the system of 
drainage that we now criticize was built upon a system in old 
Croydon which dates earlier than the celebrated invention of 
Drummond, who gave us the means of keeping our inland 
towns much more wholesome by the pollution of our streams and 
water oonrses. 

Now, such a state of surface affairs in a district of a deep sinking 
in the gronnd for potable water, does not appear to be extremely 
wholesome. Tt may bo argued that ono well is bricked up, and 
that another is lined with iron casings ; but as hydraalic pressores 
are rather difficult things to manage, even when all parts are 
visible, it would be clear to many who have had dealings with 
this snbject that it would be a great difficulty to keep an area pare 
surrounded with such influences. 

Brick and concrete are poroua materials, and iron is snirject to 
decay by perforation in small holes. Puilher, it is difficult to join 
any lai^e masses of metal, and impossible to teat if the joints are 
secure when joined. So that if there is an imperfect joint under 
hydraulic prosBure at A in the diagram, there is the greatest possible 
probability that the water at A would reach B. 
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I do not profess in this matter to look at things very sqneam- 
iahly. I clearly understand that I am myself a chemical compound 
endowed with organic functions. I look also on water as another 
chemical compound necessary for my existence ; and so long as this 
does not possess matters injnrious to my system, I look at it chemi- 
cally, and do not particularly care for its source. For instance, I 
have found the Lambeth water with which I am supplied suffi- 
ciently pure not to have injured me. Sometimes I have looked at 
a depth of it in my bath, and from the extremely yellow tone, aa 
also from the doubtful sediment in the cistern that supplies the 
bath, I could wish it purer. I know also that by the aforesaid 
invention of the celebrated Drummond, that there is a iierfoct 
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circulation by me&nB of the great vital sonrce of the metropoliB — 
the ThftTOCB ; that a part of the eame water that flows from my 
Ii OB He- drains ■will be again supplied to nie after it is pasned throngh 
the great vein of our local ICTTeBtriai syst^ni, and becomen again the 
art«rial water for our existence, throogh the complicated agencies 
of the Lambeth pnm ping-engines, the sand filter, exposure to air 
in the reeervoirB — which resembles, I presume, the exposuro of the 
animal hlood to the air in the InngB — and the influence of organic 
life in the reeervoir, t^ether with the close area of wholesonie iron 
pipes, which will deoxydize any organic acidnlons ferment ; so 
that I can welt imagine that any injurious matter that possessed an 
organic constitution wonid have decayed and become innocnouB to 
my system before the water reached me. On the other hand, I 
shonld somewhat fear the most pellucid water taken directly from 
the earth where the deleterious influence of surface drainage 
might intrude itself every wet day, even sparingly, but to be 
immediately taken into my system without the preparation of any 
circulating system of pni^ng agencies whatever. 

What may be the agency by which epidemics spread I do not 
know. Wo have in this matter some very striking cases, which 
lead to the extreme probability that these diseases are organic 
This is apparently the case with diptheria; it is thought to be ao 
with cholera, where torulm, not unlike the yeast ferment, have 
been found ia be present in many cases in the stomaoh and ftecea. 
In theee cases, from tlie nature of fungoid growth or ferments, as 
they are termed, I do not think it probable that snch forms of life 
are prtipagated in water ; or even probable that such organic life 
could he preserved for a long time in this medium. Bnt in a 
snrfacc soil surrounded by the habitations of man and animals, 
there will naturally be those decaying matters which may form 
food for its propagation ; and, if there ia also surface drainage, the 
germ of reproduction will be washed away, and will probably 
retain its low character of life for a certain short period, until it is 
carried to a suitable soil for its propagation, which may bo the 
liumau body, or other, according to the nature or constitution of 
the germ ; for it is qnite certain that germs that can live in one 
syat^'m will not live in another; in the same way that we find 
blights affect one species of vegetable life and not another, as we 
see in a very familiar instance : a cherry-tree will be affected by 
a blight, which will in no way affect a plum-tree. I offer this very 
brief sketch, and I must leave all details to our more competent 
medical men, and proceed at once to 



Here we have at once, by reference to the mode in which the 
Jillljy sewage and chemical contamination of tanneries and other 
niauiifactones slushed backwards and forwards by the tides in the 
Thames, becomes, if not perfectly wholesome, at least not serionely 
injurious water. And if we followed the system by which it la 
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purified very rougWy, we conld expect no deleterions effects from 
the BmaU unaount of iujnrioas matter that could possibly enter our 
wella. Bat this would bo really superHuouB. It is quite clear to 
my mhid that by simple eipoaare in a reservoir for a few days, the 
prevalence of organic life in the reaervoir, of a type not injariona 
to the human system, vegetable and animal, would speedily clear 
it of any germs it might contain. Such species alone, as the abun- 
dant wheel antmalculffl which apparently consume every organic 
substance small enongh to enter their system, would be nearly 
sufficient. By further refinement we should only need a second 
reservoir for immediate supply, with an ordinary trenched sand- 
bank filter, which would last for a great namber of years, with our 
visibly pure water. 

ECONOMT OF TBE STBTEM AND YALUE TO THE HEIQHBOUBBOOD. 

I will now point out the possible position and economy of anch a 
system as that I propose. 

By the present system water is pumped directly from the wella 
to supply the houses, consequently the supply is required at certain 
hours of the day abundantly, and at other times natnrally a very 
small quantity would be used. For instance, in dry weitther a 
large quantity of water is required to water roads and gardens, 
whereas in wet weather much less is required. It is true there is 
one small reservoir; but this is at such a great height, about 200 ft. 
above the pumps, that pumping to such a height would be entirely 
waste of power for the supply of the lower districts, and besides 
this reservoir is too small to bo oaeful. Now every one who ia 
connected with steam machinery knows that any intermittent use 
is very wasteful from the loss of heat by letting down and bringing 
up fires. Therefore the same engine with sufficient reservoir space 
would prolmbly raise more than double the amount of water at the 
same expenditnro, if kept in constant action night and day. So 
that for the absolute quantity raised, there ia no doubt that it 
would be much more economical to keep the engines, or part of 
them, at constant full work, or aa nearly so as possible. 

In the nest place, there is a large densely populated district, that 
in which I reside, of houses supplied at a veiy high rate by the 
Lambeth Water Company. The high price is possibly necessary aa 
the expense of purifying the Tharaca water is very great, and the 
distance, ton miles or so, to bo conveyed in pipes is very espenaive. 
I pay for my house, rated at £15 per annum, a water-rate of £5 
per annum ; this is, I believe, at about three times the rate that 
Croydon water is sapplied. There are in my immediate district — 
aay, 1000 houses, jupplied by the Lambeth Waterworks at an 
average of £3 per house; this would represent a gross income of 
£3000, which capitalized woald represent, at 5 per cent , £t>0,01)0, 
or more than suQiciont to purchase land and construct the necessary 
reservoirs and pay all outstanding compensations to the Lambeth 
Waterworks, who are now, by the growth of neighbourhoods in 
Surrey, ciperieneing more and more difficulty in providing n 
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neceBsary sappl^. And the same changes conld render the water 
BBpply wholesome for the whole district. 

For this improvement I suggest Croydon is in every way adapted 
naturally withoat seriooa espense. 

In the north, through the district of Addiecombe and part of 
Selhorst, there is abundance of hind in the London clay, the most 
economic of all materials for the construction of reservoirs. Besides 
which, should in this area more water be reqnired by the growth of 
the neighbourhood, this is the proper position to sink wetjs or bore, 
as the retentive surface-soil will not permit surface-drainage 
through this capping of clay. Therefore perfectly innocnous water 
could be drawn from the lower tertiariea direct, which I have no 
doubt, from the extent exposed of the Oldhaven beds of Shirley 
and the Eurronnding district, wonid give a large anpply. But should 
more pure or Artesian water be desii«d, this district is so nearly on 
the border of the London clay deposits, that the greeu sands could 
be reached at much less depth than at positions deeper in the 
London basin in its northward extension, and the purest of all 
waters be obtained. 

Wm. F- Staslet. F.M.a. 

Dr. A. CABPENTEUsaid he had listened to Mr. Stanley's paper with 
some degree of interest, and would, with the President's permission, 
make a few remarks upon the points put forth by the reader. Mr. 
Stanley reminded him (Dr. C.) very much of Balaam the son of 
Boor, who, when called upon to curse the children of Israel, ended 
by blessing them entirely. Mr, Stanley makes grave charges 
against the Croydon Boai'd of Health for distributing water from a 
dangerons aonrce of supply, but asks them to let him have a shore 
of it at Norwood. He is evidently not afraid of the possibility of 
imparity entering in- at the fault which Mr. Stanley thinks to be 
present in the chalk at the point at which the well is sunk. Dr. C. 
would, however, point out that the fault, if it exists, is only a few 
feet from the surface, whilst the well itself is at least 175 feet deep; 
a fault of the character indicated could not therefore affect a well 
which is completely protected by iron cylinders to the very bottom 
of the bore hole ; and, indeed, Mr. Stanley indicates his disbelief in 
his own theory, for he asks the Local Board to let bim have the 
water, as being far superior to the snpply which he (Mr. S.) obtains 
at present from the Lambeth Water Company. So much for the 
chance of infection tram surface-water by the fault to which 
Mr. Stanley draws attention. Mr. Stanley says that the epidemic 
of 1H75 was due to one cause only. He (Dr. Carpenter) demurred 
to this ; the cause in the first place was typhoid excreta retained in 
defective sewers ; the fcct was known and pointed out at the time 
when it waa proposed to give an intermittent supply of water to the 
town in the day. time. He (Dr. C.) at once said, " If you do, you will 
have 1000 cases of fever, hecanse the water snpply iteelf will become 
generally contaminated." He was laughed at by some of the 
members of the Board, and denounced in the local press ; the 
intermittent supply was given, and 1260 cases of fever v 
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itsnlt. Of these oasea many arose in coneeqaence of water con- 
taniinatian derived from defective pipes and water-closets in 
immediate connection with empty sewers ; bnt a largo part of these 
were caused also by exhalations from the very defective sewers 
which existed in all parts of the town. Indeed, it is probable thai 
if the latter had not existed the contaminated water wonld not have 
produced anything like the fatal resalts which followed. He held 
that it was fnlly proved that in a majority, if not in all the cases, 
dofeutive sewere existed, and the air of the houses in which the 
victims resided was fouled by sewer air before the typhoid germs 
were distributed in the water Hnpply. I feel qnite certain that tho 
water eapply, as derived from the well, was pnre at its source, bnt 
that it became contaminated in the process of distribution, and I 
make this statement because the water was proved to be fouled at 
one time and at one place, when it was proved to be pure in another 
at the same time. Nothing could bo more convincing as to this fact 
than the evidence obtained at the Friends' School in Park Lane, 
The water, as supplied to the boys, smelt as it came from the tap 
after an intermittent supply had been obtained. It snppUcd the 
boys' bath, then filled their cistern, and, after that the girls got a 
quantity. Tho boys had complained of the water. They had fever. 
The conWiniinated water was washed out of the pipes, and the girls 
got a pure supply, and they did not have fever. He knew of several 
similar instances which convinced him at the time that the con- 
tamination arose after the water left tho bottom of the well. Mr. 
Stanley might rest assured that no surface water, as such, found its 
way into the well at all, and that no water was supplied to the 
inhabitants which did not go through a very solid and definite 
portion of the chalk formation. There was an idea among some 
nnlf-infurmod people that chemical analyses could not detect the 
presence of mischief in water. He, however, contended that no 
purer supply existed than that obtained from tho Croydon well, and 
so long as chemical analyses such as those afforded by Professor 
Wnnklyn, were to be obtained, no one need fear to nse the Croydon 
water, and that it was not necessary to boil it before using it. It is 
true that boiling diminished the hardness, bnt it is in the hardness 
that its safety from typhoid germs depends. So long bs that 
hardness is under twenty degrees, so long is the water not super- 
saturated with lime, and nntil you have a carbonic acid atmosphere 
in the water, yon will never get a multiplication of typhoid germs, 
because it is by aid of free carbonic dioxide that typhoid, or any 
other of that class of germ, can increase and multiply. If they 
cannot multiply they cannot continue to exist, and mischief must 
abort. So long, therefore, as carbonic dioxide is fixed by the lime 
and the hardness is not in excess we never need fear the presence 
of such mischievous germs in our water supply. I must, however, 
counsel the Local Board to be on their guard against tho time when 
the population will overtake their power of supply. They ought to 
prepare for this, and I advise that frequent analyses of tho water be 
mode, and when that analysis shows a perceptible amount of 
albuminoid and free ammonia, with an increase in the chlorine, it will 



UETEOBOLOGT, GEOLOOY, kSD GEOORIPIIT. 

be time for them to think of chAnging their soacce of supply; but until 
then I strongly advise them to let well alone. I am satisGod that 
chemistry will be able to direct them most fully, and they ought to 
consult the chemist m.ore frequently than they do. But for a. very 
long time to comi?, indeed bo long as the supply contumes to be 
only half that at which it is fixed by Mr. Lacas, we need be under 
no serious apprehension of mischief arisiag in the manner which has 
insisted upon by others as well as Mr. Stanley. If ten million 
gallons per day arc available, and we take less tlian three millions, 
we are qiiite safe. 

Mr. W. Barns Ki-(skt said, " I agree with Dr. Carpenter that 
periodical analyses of well water are necessary, particularly in 
certain formations, and I can endorse Mr. Stanley's remarks as to 
the possibility of drawing down surface water at the back of the 
well lining, and so contaminating the well if the bore-hole is 
pumped too hard. I have known this to happen in several 
instances." 

Mr. Baldock would not dispute Mr. Stanley's geology, beoanso 
the geulogy of Croydon was pretty well known and understood ; but 
he could not allow the statement, that the wells from which the 
Croydon water was obtained were in any way connected with a 
recent ontbreak of typhoid fever, to go nnchallenged. Years ago 
the Bourne was charged with spreading deatli and destruction, 
when the true nature of that extraordinary flow of wat«r was 
neither known nor nnderstood; no one, however, wonld now think 
of attributing to it any such abanrd fatality ; so, too, the Croydon 
wells had been blamed, and most uujastly so, with being the canso 
of typhoid epidemics; bat as with the Bonme, so with the wells, the 
time would come when the error would be discovered, and the wells 
acquitted. True it was that the icater had been the innocent agent 
inspreadintf the fever, in ccurse of iti dUtrihutioa through tfis mains, 
but the real cause was to be found in the disgraceful sewer system 
■which then, and to a great extent now, nnderlies some part*, 
especially the older parts, of the town of Croydon, no better proof 
of which conld be foand than in the fact, that once started the fever 
Bpread rapidly, bad smells and tastes being observed when the 
water was drawn from the taps, indicating clearly the connection 
between the sewers and the water-pipes, no «i«ft taste or smdl ever 
being obaervable at the ii'ellg, the water from which had repeatedly 
been analyzed by Dr. Odling, Dr. Frankland, and Prof. Wanklyn, 
and declared to be unequalled for pnrity ; it was therefore a gross 
libel on the Croydon water to blame it for what was really caused 
by the sewers, which were badly laid, broken, and uneven, thereby 
becoming sewers of deposit, and the source of all abominations. 
When these sewers were put in order, and nil connection severed 
between water-pipes and sewers, drains, and closets, and when, 
moreover, the snpply of water was, as it bad recently been made, 
constant and not ever intei-mittent, then no more would bo heard of 
the Croydon water propagating fever. As to surface water finding 
its way into the wells and contaminating the water so us to produce 
fever, Mr Baldock considered that this statement had only been 
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put furwanl to draw attention off from tlio Bewcrs, and Lad no 
foundatioti in fact ; at any rate as now constructed, all entrance of 
Burface water was, he considered, an absolute impoBsibllity. Tfaa 
question of an additional source of water to meet a great increased 
demand, might arise some day, a.nd then the question might be 
considered whether that sonroe should be remote from the present 
one, hot for the present, if far less than one-tithe of the money 
which had been ao absurdly talked about for removing the whole of 
the present waterworks' machinery (to where?), were spent in 
perfecting the sewer system of Croydon, a great and undoubted 
Sanitary result wnnld accrue to the town. 

Mr. H(LL, Mr. Cowper, Professor Wahkltn, and Mr. LnCiS also 
took part in the discussion. The President closed the discussion by 
stating be agreed with Dr. Carpenter, that more storage power 
ehoald be obtained by the Croydon Local Board of Health, 

Mr. SriNLEr, in reply to Dr. Carpenter and Mr. Baldock, said, 
" I cannot understand the Doctor's argnment that water can come 
from the distant parts surrounding Croydon when the surface soil 
np to the wells is indisputably equally porous to tbe distant parts. 
Further, for the value of chemical analysb, I do not think that 
diseaee germs, which are invisibly small, and in such minute quan- 
tities, would be possible of detection by any chemical analysis — at 
least, they have never been bo detected at present. With regard to 
sewage entering the supply pipes where the hydrostatic pressure 
was opposite, and not entering the well where the hydrostatic 
pressure of surface drainage would be direct, certainly does appear 
to me a most remarkable argument." 

Db. Carpenter pointed out that it had not been contended that 
the sewage entered the pipes when the hydrostatic pressure was 
oppoaile, but that it took place wbeu the pressure was taken off iii 
consequence of the supply being made inlermiltent instead of 
eonitaiit. He quite agreed witli Mr. Stanley that tliere was little 
chance of sewage entering the pipes when the supply was constant, 
bat it was just because it had nob been constant Uiat the disaster 
bad occurred. ' 
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Sanitary Fallacies. 



Pbofesboe Cobfield delivered the following letture at the 
Becond evening meeting : — 

SANiTAttr Science, properly so-culled, is a branoli of medicine, 
or perhapa I ehonld rather say, a, sister science to pathology, for 
it is the science which etadies the canses of diseases, and its 
plat« among the sciences is between those of physiology— the 
science of life, — and pathology — the science of disease. We see, 
therefore, tow it is that sanitary science, or hygiene, could only 
become a science in qnite recent times, as it was impossible that it 
should be scientifically studied until physiology and pathology, upon 
which it is based, iiecame scientific themselves. The more a branch 
of knowledge approaches to the character of a true science the 
more readily are fallacies detected, although even in the highest 
science, the most certain branch of human knowledge — mathe- 
matics, — in connection with which one would think no fallacies 
could CMst, these are still to be found keeping their hold upon 
the minds of a certain class of investigators, as witness ; — the 
supporters of the theory that the earth is flat and that the sun 
(Ifoes round it, the circle squarers, and the searchers after perpe- 
taal motion. If in the highest and most perfect »^icnco tho 
power of fallacies docs not ceaao to exist, can it be wondered at 
that in the youngest, which I will not, however, call tho moat 
imperfect, although fallacies which reigned triumphantly while 
it was yet only an art — tho art of preserving the health — and 
before it became really worthy to be dignified by the name of a 
science, have been eiposed, there are still many others which have a 
certain, and in some instances a most impoi'tant influence upon the 
mind (if large masses of the community ? — An influence necessarily 
for evil. On the other hand, I must point out at once that what is 
necessary and inevitable in one generation, or at one period of time, 
may be a miachievoua fallacy nt a future period aud in an advanced 
state of knowledge. 
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The history of Sanitary Fallacies is, of course, intimately boaod 
up with the history of the art of preserving the health, and this is 
aa intimately connected with the history of medicine, and indeed, 
with the history of the world. Among all ancient nations, as well 
as amongst savage tribes at the present day, we find that the offices 
of prioat and medicine-maji were united in the same individaal. 
This was necessarily and inevitably the case, as the priests were in 
esj'ly times the most learned, nay, often the only learned among the 
people, and they found it expedient to enforce their Hpiritual rule by 
keeping secret the means they employed for the alleviation of 
diseuae, and not nnfreqncntly by prostituting their knowledge to 
make the ignorant believe that they had the power of calling in 
enpematural agency. Among the Greeks in the earliest times 
H^scnlapius, the priest- physician, was said to be 8o successful that 
he raised men to life. Ha was afterwards deified, and it is fitting 
that Hj-gcia, the Goddess of Health, should have been one of hia 
dangKters. The secrets of medicine, preventive and curative, 
remained with his descendants — a race of medical priesta known as 
the Asclepeiades — until one of them, the seventeenth in descent 
from ^scutapins, Hippocrates, the father of medicine and the 
father of hygiene, gave them to the world in his most remarkable 
treatises. These works are as truly works of hygiene, or preventive 
medicine, as they are worts of curative medicine, and indeed, it 
would be difficult to imagine a better or more comprehensive title 
for a work on public health than that of the celebrated treatise of 
Hippocrates on " Air, Water, and Places." Hippocrates may fairly 
be said to have been the founder of the rational method of studying 
the causes of disease — a method which we, 2300 years after the 
time when he flourished, have found out is the correct one. 

Bnt it was not so long before a great fallacy arose and divided 
the disciples of motiicine into two rival parties. In the Alexan- 
drian School, of which Herophilus (who divided medical science, 
or medical knowledge, into three branches: (1) Dietetics; (2) 
Medicine ; (3) Surgery ; thus assigning to dietetics, or as 
call them, "personal hygiene," the first rank among the medical 
subjects) and Erysistratus were the lights, there arose a, set of 
thinkers, the Empirics, who strack at the root of the rational 
pursuit of medicine, by maintaining that the study of the body 
and its actions, and of the inJiuence of medicines upon it in a state 
of health were either not possible, or if possible, were not necessary. 
This school of Empirics, founded in Alexandria in opposition to the ; 
teachings of Hippocrates, has existed ever since — eiista at the -i 
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preeonl daj, and has to answer for a. great deal of the distrust that 
exists in the public mind in connection with the rational stady of 
medicine, and the rational teaching of sanitary science. The doc- 
trines of Hippocrates were, howevor, promalgatcd in the Boman 
school by Celsns, and by Galen of PergamoB, who settled in Rome, 
and became physician to the Gymnasia in the 2nd centary after 
Christ. Galen was a very learned man. He wrote mnch, and his 
doctrines held sach sway over the medical world, that in the middle 
o£ the lt>th centnry the College of Physicians of London insisted 
npon a recantation from one of its fellows, who had on certain 
points disputed the authority of Galen. Nothing can show more 
clearly than this how little was done in the promotion of the rational 
study of preventive medicine between the 2nd and 16th centuries 
after Christ. Indeed, after the treatises of Galon, and the works of 
a few great Arab teachers, there are few of any great importance 
until we come to modern times. 

But before we pass to the Middle Ages, when fallacies reigned 
supreme, and when their results wore most terrible, let as stop for a 
moment to consider whether there vfere not writings as old, nay, far 
older, than the works of Hippocrates, in which the rational practice 
of preventive medicine was laid down in a manner that coald not 
be mistaken. In that country which was the cradle of the sciences, 
from which Europe derived the knowledge of numbers and of 
written characters, and the learned inhabitants of which were calcu- 
lating and predicting eclipses, when our ancestors were hunting the 
wild boar and painting themselves with woad — in lower Egypt — a 
scheme of sanitary medicine had been devised, which must produce 
in all thoughtful persons who read it with care, a feeling of the 
greatest astonishment, and of profound admiration. These regu- 
laliona we have handed down to ns in the works of a man who was 
" learned in all the wisdom of the Egyptians," Moses the law-giver 
of the Jews, and only to mention one point in illnstratiou of what 
I say, I will instance the sanitary treatment of a case of communi- 
cable disease as described in Leviticus, chap. xiii. and xiv. There 
isolation of the sick person is prescribed, and not only so, but the 
isolation of all doubtful cases is even insisted on. After recovery, 
the most careful cleansing of the person, including even the shaving 
of the head, the beard, and the eye-brows, and the purification of 
the clothing, is enjoined. He who comes into the house is unclean. 
He who lies in it, or eats in it, is to wash his clothes. Then disin- 
fection of the house is provided for, and should the plague break 
out again in the house, it is to be destroyed. Garments which have 
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the plikgtiG on tliem are to be disinfected by the best disinfectant 
known at tbe time, the best disinfectant wc know of now, and the 
best disinfectant that ever will be known — they are to be burnt. 
But in this inetaacc, as ia well known, tho functions of medical 
officer of health and of priest were nnited in one person, and how- 
ever necessary, or even advantageous this might be in an early fitato 
of civilization, a similar nnnatiiral union produced most diaastrons 
results in Hucceeding ages. 

In the Middle Agea " when light and learning gave place to dark- 
ness and superstition, when tmth and honesty were superseded by 
falsehood and imposture, when reason and experience succnmbed to 
barbarism and bigotry," the priests and the monks were the physi- 
cians and tbe Sanitarians ; and it can be hardly wondered at that 
the priestly functions threw the others into the background, and 
that, as Dr. Davies, whom I have just quoted says : — " Reason and 
experience were wholly discarded, the use of the ordinary means 
was completely eclipsed by the miraenlous power of tombs and 
relics, of aaiats and martyrs, of holy water, charms and amnlets; 
and that each, and every portion of the human frame (however 
diseased or afflicted) was assigned to the guardianship of different 
Romish saints." During these ages learning was preserved and 
increased by the Nestorians and Arabs in their sckoola at Dschon- 
disabour, Bagdad, Cordova, Ac, for which the works of Hippocrates 
and Galen had been translated by Nestorians and Jews ; while in 
Christian Europe, dnring these dark ages, the one single spot of 
light waa tbe school of Salemum, where was published a remark- 
able work entitled " Regimen Sanitatis Salerni," a translation of 
which, described as " The most learued and jndiciona directorie or 
methodical instructions for the guide and governing the health of 
man," was dedicated to "The High and Mighty King of England, 
and published (by consent of Learned and Skiilnll Phyaitions) for 
the benclito of all in generall," in the year 1G17, 

This grand fallacy, the mistaken union of theology and medicine, 
continnwl through mediajval times, and as late as the year 1511^ 
Henry VIII ordered that physicisus and surgeons should be 
examined by a bishop or vicar- general, with the assistance, it ia 
true, of " such eipert persons as they shall think desirable," while 
the power of granting the degree of Doctor of Medicine remained 
in the hands of certain high ecclesiastical dignitaries, to a much 
later period, even if it docs not nominally exist now. Through all 
these dark ages, when tbe principles of preventive medicine laid 
down bv Hippocrates, Galen and Cclsus, were nnknown to the multi- 
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tude, and nntftnght and unpractised by tliose whose bnsineaa it was 
to teach and practise them ; when (more shame to them stiU) the 
regulations laid down in that Book of which they were the jealoas 
guardians, to which they alone had access, and of which they pro- 
claimed themselves the expounders and the teachers, were neglected 
Its completely aa if they had nerer been ordained ; filth reigned 
supreme, the dirty houses were crowded together in narrow streets 
and courtfl ; the mshes which formed a carpet for the floors were 
never removed, but piled layer on layer, forming a series of filthy 
strata often many years old ; no attempt was mode to check the 
spread of infectious diseases by the isolation of the sick, or by any 
of the other methods prescribed by Moses ; and what was the 
result p In those ages, and the succeeding ones — the partakers too 
in the results bronght about by this lamentable and gigantic fallacy 
— plagues held triumphant sway. In the 14th century, the Black 
Death, aft«r travelling over the Eastern part of the Old World, 
reached Europe, and soon arrived in England. It spread over the 
whole country, and caused such a frightful mortality, that only a 
tenth of the inhabitants are believed to have i-emained alive, while 
" Europe is supposed to have lost an aggregate of 40,000,000 " 
(Dr. Gny). As I have pointed out elsewhere, the only people 
whom this disease seemed to spare were those who, however imper- 
fectly, followed the regulations prescribed by Moses, the Jews, 
who.se immunity was bo marked, that they were accused of 
spreading ihc disease by poisoning the water, and were burnt alive 
by thonwpd" in various parts of Europe. The Black Death 
re- appeared as the Oriental Plague during the 16th and 17th 
centuries, and the last time that it appeared in England, in the 
year 1665, it killed between 70,000 and 80,000 persons in London 
alone. 

But besides the Oriental Plagne, a frightful prevalence of other 
diseases, some of which, aa the " sweating sickness," are now 
unknown, while others, as typhus, scurvy, influenza, dysentery, 
cholera, and even smallpox, have lost much of their t«rror, must 
be included among the consequences of the fallacy which had 
overspread the world. This fallacy was removed by the gradual 
divorce of medicine and theology, and the 17th century which had 
seen the last of the Oriental Plague aa far as England was con- 
oomed, saw anatomy raised to the position of a science, by the 
labours of Vesalius, of Eostachius, of Fallopins, of Malphighi, of 
Glisson, of Sylvius, of Willij}, and of others, almost all of whose 
names are worthily preserved for ever in the names given to various 
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parts of the body, and saw pbysiology receive tlic grand impotas 
^ven to it by the discovery of the circulation of the blood by 
William Harvey, and Bcientific chemistry begin gradnally to 
emerge from the Arabian Alchemy. 

Thns began again the reign of rational medicine, and from that 
time to this, the atniJy of methods for the prevention of diseases 
lias been purened, and in many instances with remarkable Euccess. 
But although we have got again into the right path, there is, as 
may be eaipected, seeing tJie short time that wo have been in it, a 
vast amonnt of ignorance prevailing in connection even with the 
rudimentary principles of Sanitary Science, and the ignorant 
multitude are too often led astray by speciona fallacies, propounded 
with some show of reason and often with great bombast, by per- 
sons who have no right to t>peak with authority on such matters at 
all, and who are at best " blind leaders of the blind j" but this we 
may rest assured wiU always be the case, as is shown by the 
example of mathematical science that I have already instanced. 
All that we can do, therefore, is to point out snch fallacies as they 
arise, and to warn those who are in danger of being misled by 

Against all Sanitary improvements whatever, we find one 
argument continually brought — that things have gone on in the 
same way for many years and there is no reason why they should 
be changed, that our forefathers from generation to generation 
lived Tinder nnaanitary conditions, and why should we not do the 
same F that cholera, or enteric fever, or diphtheria has never broken 
out in a place, or in a particular honse, and so it need not be 
expected ! Sach are the forms in which this argument meets us 
at every turn, hat those who use it forget that onr forefathers died 
in those place a ; they forget that in all places which have been 
made cleaner, fi^om which refnse matters have been removed more 
speedily, where over-crowding has been abated, where more 
efficient drainage arrangements have been carried out, the general 
death-rate has been lowered. When they say that because snch a 
disease as enteric fever has not appeai-ed in a place, thta'efore it 
never will ; they forget that when cholera or enteric fever is 
introduced into a place where the conditions are favourable for its 
spread, where the air is tainted and the water-enpply rendered 
impure with excremental pollution — that in that place, althongh 
such diseases may have been absent for so long that their existence 
has been almost forgotten, they will spread like wildfii-e and deci- 
mate the popnlation. They forget in fact that people who are 
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living ia the midst of general unsanitary conditiona are in a worao 
plight than people living in the crater of an extinct volcano, for 
not only may any one of the severest epidem.ic disoaseB break out 
among them at any time, hnt they are continuallj saarificing 
tmnecessaiy victims to the demon filth. I have mentioned some 
of the commnnicable fevers. Now what I believe to be an impor- 
tant fallacy stilt exists in connection with the poisons of these 



It was formerly thought and was maintained by Tronssean that 
the poisons of these diseases might originate anywhere, at any time, 
under suitable conditions — the specious ai^ument being that 
having arisen somewhere, at some time or another, there is no 
reason why they should not originate anywhere or at any time. 
Without entering into the vexed qaestion of the nature of the 
poison of such diseases, I will merely point out that this belief is 
now almost universally scouted with regard to the majority of anch 
diseases. How many persons are there who believe that smallpox 
or scarlet fever, measles or whooping-congh, arise independently of 
previous cases of these diseases, and yet we find not a few, sup- 
ported by the weight of great authority, who believe in the 
spontaneous origination of the poisons of typhus and enteric fevers, 
of diphtheria and of cholera. The arguments brought forward 
to support this position are most of them fallacious in the extreme, 
and I am bound to say that the argumonte advanced to prove the 
de novo origination of the poison of enteric fever, are of themselves 
sufficient to render it in the highest degree improbable. They are 
indeed so weak that no one really capable of judging the value of 
a scientific argument, could from them come to any other conclusion 
than that the position was untenable. But a practical and very 
seriooa mischief has arisen from the spread of these doctrines. 
We are told that enteric fever ia not contagious, and we are told 
distinctly in so many woi'ds that it is rarely if ever communicated 
firom person to persou : we are told that in the great majority of 
instances the poison of this disease originates 
posing excrcmental filth ; we are told that the intestinal discharges 
of patients sofiering from this disease do not contain the poison of 
the disease, although they may be more prone to the special decom- 
position by which the poison is produced, and the result of all this 
ia that a large number (I will not say the majority, for I hope it 
ia not so) of the medical practitioners thronghont the country, take 
no pains to destroy the poison of thia disease at its source — the 
virus-laden discharges of the intestinal canal. It might be thought 
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that after people were tt>M that living under bad conditions as 
regards the removal of filth, wonld engender enteric fever among 
them, they would be even more careful to prevent the poBsibiUtj 
of its appearance, than if they wore told that it would certainly 
spread if brought to them while living under each conditions, but 
this is not so, and for the simple reason that the people know well 
enough that enteric fever does not arise nnder these conditions : 
they may be deceived about the general death-rate, but thoy know 
perfectly well that a field may have the richest poasible soil, may 
be well-manured and welt-watered, but that no wheat will grow in 
it unless the seed is sown, that a place may be in the moat onsani- 
tary condition conceivable for many years, and that enteric fever 
will not spring up in it ; and when they are told that it will, they 
do not recognize this as a fallacy, but jump to the conclnsion that 
the whole of Sanitary Science is a philosophical fancy not worthy 
the attention of practical people. 

Bot there is still a great fallacy abroad in connection with the 
question of the removal of refuse matters from the vicinity of 
habitations. People talk and write as if the water-carriage 
system and the conservancy systems stood upon the same footing — 
the principal of the one being the itmfiediale removal of e»cretal 
mattei-s from houses, and that of all the others being, as their name 
indicates, the keeping of such matters in and about the house for 
a certain time. The one is a correct principle, the other is a false 
one, and it is no ailment at all fo say that where the water- 
carriage system is badly carried out, the result may be worse tiian 
where the conservancy system is oarofully managed. In Sanitary 
matters, as well as in everything else, we should follow correct 
principles. If we do not, but by arguments equally specious and 
fallacious try to persuade ourselves that " practically speaking " 
(according to the cant phraseology of the day) better results may 
be obtained by following felse principles, nothing is more certain 
than that by an ineiorable law of nature true principles will assert 
their position, and we shall be punished for our mistaike by being 
landed in difficulties greater than we had to contend with at the 
outset. It is a very old and often-exposed fallacy to argue against 
the use of a thing from the abuse of it, and to ar^o against the 
water-carriage system because when surface drains have been 
called upon to do the duty of sewers, for which they were not 
intended, and of which tbey are not capable, or because the sewage 
has been turned into the water-courses, which have thus become 
unfit to supply water for domestic purposes, is an excellent example 
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of thia kind of fallacy. I do not say that a well-managed con- 
Bervancy system is not better than a badly-managed one, nor far 
better than no system at all, nor do I say that there are not places 
where the difficnlty of carrying oat a water- carriage system are 
not so great as to be almost, if not quite, inaurmonntablo ; bnt I 
do say that in towns where a water-carriage system ia possible, 
there is no room for choice in the matter. The mischiefs that have 
been traced to the water-carriage system have occurred from the 
abuse of it, and not from the proper use of it. Sewer air, about 
which BO much has been written, is injurious when it is coUected 
in badly ventilated sewers and allowed to escape from them into 
the houses, but in an impervious sewer with a proper fall, snfG- 
oiently flushed and efficiently ventilated, the noxious ingredients of 
sewer air are scarcely formed at all, and the air of the sower is 
hardly appreciably different from that in the street, while its 
foulness bears no comparison to that of the atmosphere of many 
inhabited rooms. The proper way to ventilate sewers is to have 
a sufficient number of openings leading into them from the surface 
of the roads, as has been demonstrated over and over again, but I 
see that the ridiculons practice of having, as far as possible, air- 
tight sewers, and connecting them with the flaes of furnaces, 
notwithstanding that the fallacy of it was exposed by the Health 
of Towns Commissioners in 1843, and has been pointed out over 
and over again ever since, still has its advocates. The Com- 
missionorB pointed out that in the first place the action of the 
Tamaces was at times so strong as to draw all the water ont of 
the traps on the house drains, and at other times so ineffectual 
that the air from the sewers was drawn into the houses through 
the unseated traps. They pointed out too that in a case where 
some of the sewers in Battersca had been connected with the 
furnace of some soap works, on one occasion coal-gas escaped from 
a main into the sewer (as has fi-equently happened since, and not 
so long ago in the neighbourhood of Great George Street, Weat- 
miaster), and an explosion occurred which blew tlio works to 
pieces. 

Another important matter in which we arc liable to bo led astray 
by false principles, is that of the supply of water for domestic 
pnrposes. A -man deservedly eminent in his own branch of 
medicine, told tbo public not so long ago from a position that lent 
weight to his words, that Water- Analysts and Medical Officers of 
Health had all gone wrong about water : tJiat the small quantities 
of organic matter that were discovorcd in water were matters of no 
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impartADce at all, that all water, however pure it waa. was con- 
taminated with organic matter as sooa as it got into our laontha ; 
that the greater part of oor food consisted of organic mntttjr, and 
that it was ridiculona to condemn a drinking water because it 
contained small qnantitiea of organic matters. The obvions fallacy 
of such arguments mast be patent to ail who have thought upon 
the subject at all, but to the multitudes who allow others to think 
for them, such fallacies coming from the month of one whose words 
were entitled to be listened to with respect, were ctilcnlftted to do a 
yast amount of mischief. There are organic matters and organic 
mattflfB, and it is not because beef and mutton are good for food 
that patro^ng filth, in however small a quantity, coming from 
sources likely to bo tainted with the poisons of specific diseases, is 
to be tolerated in water for domestic use : and this leadx me to 
speak of a still gi-eator fallacy in connection with the water supply. 
Wo are told that it is not necessary to go to the pnrest sources for 
water ; we are told that we may toko a water that has been once 
polluted, filter it, and give it to the people to drink, that it is a 
" practically wholesome" water, that no harm can be shown to have 
resulted from it, and so forth ; and we are given averages of its 
composition to prove that it is " reasonably pure " tfl be used : but 
it is not averages we want — we want to know the quality of the 
worst samples that are supplied. It is rldionlons to tell a man that 
the average quality of the water given him to drink is good, if on 
one day in the year he gets water that is "quite unfit for dietetic 
purposes." But the people are awakening to this matter. They 
will not be put off by such specious arguments and fallacious 
reasonings, bnt they will insist on the "practical " carrying into 
eSect of the true principle as laid down by Mr. John Simon: — " It 
ought to be oa absolute condition for a public water sapply that it 
should be uncontaminated by di'ainage." 

The fallacies connected tvith dietetics are very numerous, but as 
they are associated almost entirely with personal hygiene I shall 
leave the discussion of them for another place. I must mention, 
however, the enrious fallacy about the nutritive power of gelatine, 
which owes ita origin to the ri!sult.s of some incomplete experiments, 
and which completely upset for a considerable time the belief of 
Buientiiic men, and of the public generally, although this was not 
only correct but backed by the experience of ages, that gelatine 
was an important article of diet. What really is the place of 
gelatine among foods I will not discuss now. It is sufficient for me 
to say that more complete experiments have shown beyond doubt 
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lliat fhe ancient oiperience waa reliable, and it 13 to be bopod that 
the nonsense about invalids being starved npon jellies and port 
■wine will disappear from our treatises. 

The mention of port wine leads me to say a word about alcoholic 
liqnors, but while the opinions of those who are best qualified to 
judge Dpon this matter are bo diver^nt, while some of the greatest 
lights of the medical profession hold that all alcoholic liquors are 
baneful under all circom stances, and others hold that in moderation 
no ill effects can be shown to result from them, or even go so far as 
to say that under the circumstances under which we live, especially 
in large towns, they may be advantageous not only in disease but in 
health, it would ill become me to dogmatize upon the matter. There 
are those— and I think there always will be — who cannot believe 
that the exquisite bouquet of the wines of France, of Italy, and of 
Spain is only fit to be smelt, there may even be those who are 
wicked enough to insinuate that if people do not taste them they 
show a lamentable deBciency in the caitivation of an important 
sense. While opon this point let me read to you a few lines from 
the celebrated book on Dietetics that I have already mentioned — 
" The Eegimon Sanitatis Salemi "—the book which has served as a 
pattern for all books on Dietetics for the last sii centuries : — 
" The better thai Eho Wines in goodaesa b^ 
The better hamanrs tbcy beget in thee. 
It Wino toolut bUcke, it makes thj body dull. 
If it be cleare, old. snbtile, ripe and full, 
Well qualified, leaping, dnmkc diacreetlj : 
Then with Ity body it agreea moat aweetly." 
All, I know well, will not agree with this, nor with the 
(blloning : — 

'* He that drinkes water •rhen hee feede on meate, 
Doth diTent harmoa nnlo bimaelfo beget. 
It cuoletl tbe alomache witJi a crude infcatiug, 
And loiclett the meats agalne, without digeHting." 

But all will, T am sure, without exception, agree to the last 

quotation that I shall make from this remarkable book : — 

'' l}[ nhatiu'cre yee diinke, aee do offence 

Uulo the Biomacho boo procured tbeoce." 

Uut let it not be thought that I onderratc the mischief to be 

traced to the use of alcoholic liqnors. There are suriotiB facts 

about which there is no fallacy at all. When we find one of onr 

moat eminent judges saying — '" Tlioro is scarcely a crime before nie 

that is not cUroclly or indirvctly ciiused by strong drink ;" another 
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— " I have no hesitation in stating that intemperance is directly or 
indii'eotly the cause of by far the largest proportion of the crimes 
that have come under my observation :" yet another — " If the 
enormitiea that have been committed in the last 20 years were 
divided into five parta, four of them would have been the issues 
and product of drinking at tavern or alehoaso meetings," we have 
no right to hesitate, and indeed there can be no question ia my 
mind that the drinldng of alcoholic liqnors does far more mischief 
than any other habit whatever. One fallacy in connection with 
this subject is worth pointing out. The man who drinks his glass 
of grog at night often defends himself upon the plea that the 
epirit is diluted, and that the raistnre does not contain more 
alcohol than the few glasses of wine uenally taken at meals; but 
the spirit and water thus taken is taken under circumstances which 
render it most potent for mischief; a highly diffusible liquid, it is 
taken into the stomach when digestion is over, and when the 
8toma<^h is nearly or quite empty ; it is absorbed directly, un- 
accompanied by any nutritious substances, into the blood, and is 
enabled to act in the most prejudicial manner, not only upon the 
liver, producing the gin-drinker's liver, which means death, but 
also degeneration of all the tissues of the body. 

With regard to tobacco there is a curious fallacy abroad : although 
the excessive use of it, as of tea or of coSee, or of any substance 
that acts directly upon the nervous system, is injurious in various 
ways, there is no evidence that the moderate use of it is pernicious. 
Sir John Sinclair, who took pains to investigate this subject 
carefnlly, comes to the following conclusion in his admij-able "Coda 
of Health :"■ — " It does not appear that a temperate use of tobacco 
can be considered as an obstacle to longevity." Oa the contrary, 
the evidence is very distinct that among the old persons available 
for the investigations, the great majority wore smokers, so it might 
indeed be argued with some show of reason that smoking was 
favourable to longevity. For instance, out of 40 persona above 80 
years of age, and living in some of the Westei-n Islands of Scotland, 
" no less a number than 30 (or three- fourth a) are reported to have 
been addicted to the use of tobacco, and of the remaining 10 it is 
probable that some of them followed the same practice, though it 
waa not adverted to at the time." He states that in Greenwich 
Hospital there were 9ij mou exceeding 80 years of age, of whom 13 
were above 90 and one above 100 — "and yet they almost all used 
tobacco." He mentions also titat of the pensioners in a hospital in 
Ireland there were " 31 above 80 years of ago, all of whom, with 
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tlie exception of ono, were in tho habit of using tobacco, and many 
of them freulj." IE I ivm told tliat thee; old men might have lived 
to a greater ago if they had Dot been smokers, I wonld rejoin, that 
they, at any rate, lived longer than the non-smokers, and that tho 
argument reminds me of that used by the old lady who said of ao 
inveterate smoker, 80 yeara of age, " Ah I but if be hadn't been a 
Bmoker he might have been 90 by this time!" The arguments 
derived from the composition of tho tobacco leaf and its smoke ara 
obviously faUacious, aad cannot stand for a moment in comparison 
with tho facta ascertained by Sir John Sinclair. I mnst, however, 
express my agreement with Dr. Parkes that smoking is au injurioos 
and most undesirable habit for growing lads. 

Let me pass now to a subject about which we are all much mora 
likely to be agreed, I refer to the fallaeies abroad in connection, 
with smallpox and vaccination, and I mnst take especial notice of 
the style of fallacious argument employed by those who try to 
persuade the people that vaccination is not a preventive of Bmall. 
pox. It is a style of ailment well known of old, and very powerful 
of mischief. Take the following as an example : — " The decrease in 
the mortality from smallpox towards the latter part of the last 
century would have continued if vaccination had not been 
introduced, and would have been more marked than it has been." 
Here is a style of argument well calculated to throw even wary 
people off their gnard. The false statement npon which the fallacy 
rests is not pot forward as a statement of fact, but is assumed as 
something well known, and not to be disputed : — " The decrease in. 
the mortality from smallpox towards the latter end of tho last 
century !" This ia tho way in which it is put, and nine persons out 
of ten at the very least wonld not suspect that the statement 
assumed to be true is the falsest of falsehoods. Aa a matter of fact, 
the five most severe epidemics of the last century, each causing a 
mortality of more than 100 deaths from smallpox out of every 
1000 deaths from all causes, occurred in the latter half of the 
century, and the most severe epidemic of the century, which caused 
no lesa than 184 deaths out of every 1000 from all causes, occurred 
in the year 1796! Take another argument of a similar stamp. 
" In Prussia everybody was vaccinated and re- vaccinated, yet 
Berlin was subject to severe smallpox epidemics like other places, 
and when smallpox was epidemic there lately the number of deaths 
in one week was three times as great as in London during the 
height of the epidemic here." This statement was made in 1871 in 
tho Hoaso of Commons, and at tho request of my filcnd, Mr. George 
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FerguBon of Clieltenliam, who was then carrying on & controveray 
in a public paper with the chairman of the Anti- Vaccination 
League, I took pains to investigate the matter. I then found that 
np to March, 1874, there had been no compnlaory vaccination laws 
at all for the civil population in Prnasia, the law ojiij recommcitd in g 0) 
vaccination ; but that in March, 1874, the German Government was 
BO impresaed by the severity of the epidemics of smallpox in 
Prussia compared with those in parts of the Oermaa Empire where 
vaccination was compulsory, that a law was passed making the 
vaccination of infants and the re -vaccination of children of riper 
years compulsory throughout the whole of the German Empire. 
The Swedish statistics, which have always been pointed to as 
strongly in favour of vaccination, have been recently manipulated 
with view of proving the reverse. I have before me the statistics 
for 124 years. In the 61 years before the practice of vaccination, 
there was only one year in which the deaths in Sweden &om small- 
pox were less than a thousand, and there were 9 years in which 
the deaths were over 10,000, In the G3 years dnring which 
vaccination was practised, there were 48 years in which the deaths 
from smallpox were under a thousand, and in no year did they 
reach 10,000 or even 3000. 

There is another cla8s of diseases, the prevention of which is to a 
certain extent dealt with by Acts of Parliament, and about these 
too it seems to me that a serious fallacy is widespread. Whatever 
many well-minded people may say to the contraiy, I must, speaking 
not only from a sanitary but from a humanitarian point of 
view, maintain that it is not onr prerogative to visit the sins 
of the fe.tbers upon the children ; ajid in answer to the common 
argument brought against attempts to prevent the spread of these 
diseases, I would re-echo the words of Dr. Farr; — "Morality, it 
may be hoped, will be inculcated by higher agencies than enthetic 



Although I do not mean to enter into a statistical discussion, I 
will mention one or two serious statistical fallacies that are very 
prevalent, and out of which much capital is made. We are told 
that in Bpit« of sanitary improvements the death-rate remains the 
same ; now, considering that " the mortality of the City of London 
was at the rate of 80 per 1000 in the latter half of the 1 7th century , 
and 50 in the 18th, against 24 in the present day" (Farr), this 
statement eeema rather audacious. We are also told that the death- 
rate of London is and has been for some time practically stationary, 
but since the density of the population is increasing, the dcath-mte 
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ought to be inci-easing, whereas it is actually diminishing. Dr. Fair 
shows that tho death-rate of London (calcnlating from its donsitj), 
ought to bo 352 per 1000 per annnm, whereas it is now under 
23. Again, we are told that the death-rate from zymotic diseases is 
stationary ; bat surely the wonder is that it is not increoeing rapidly. 

Tet another statistical fallacy : — The death-rate of London is very 
low indeed ; we arc poeitively told that this is due to the Icflus of 
healthy Uvea from the country ! whereas, as a matter of fact, they 
make an almost inappreciable difference in the death-rate. The 
annual influx of immigrants forms in time a permanent addition to 
the population, bat as their death-rato (say that of persons over twenty 
years of age), differs but little from that of tho community at large, 
or from that of persons under twenty years of age, they scarcely affect 
the general death-rate themselves at all ; if we are required to debit 
London with the deathsofpersonsundertwenty years of age, of whom 
the immigraotB may be said to be the surviv^ors, we must also credit 
the population of London with the additional population, under twenty 
years of age, which would result from an auuual number of births 
equal to that of the immigrants, and of tho persons under twenty 
whose deaths we have taken into account. Thus it can be easily 
shown that the death-rate is hardly affected at all by immigration. 

Lastly, I would refer to one great fallacy of a totally different 
kind, that I see is likely to become dangerous. A house divided 
against itself cannot stand, and 1 look upon the existing jealousy 
between various sanitary organizations, I will not say with the 
greatest alarm, but with serious apprehensions. If we wish to make 
the public believe that we are in earnest about sanitary reforms we 
must be united among ourselves, and not go about wringing our 
hands, as some do, because others than themselves have a share in 
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A Gupplementary meeting was held on Suturday, October tho 
25th, in the Small Public Hall, George Street. 

Dr. B. W. Richardson, f.b-s , President of the Congress, in 
the chair. 

Dr. Balbirnie gave an account of hia plans for constructing ajid 
ventilating barracks, hospitals, board schools, &q. 

[For epitome of Dr. Balbirnie's paper, and discuBaion, see 
Engineering Section, pp. 1S6, 7]. 

The Chairman next called upon Mr. J. E. Ellison for his paper 
on "Ventilation of Bnildings." 

[For abstract of paper, and discnssion, see Engineering Section, 

pp. i6a-c]. 

Mr. Walles followed by explaining the method he baa adopted 
in ventilating buildings at Home Bay. This consists in narrowing 
the chimney flue about six feet from the floor line, to prevent back 
draoght j making an outlet in the chimney breast for the foul air 
of the room ; providing a five-inch vent or bead to the windows, so 
33 to allow of the upper sa^ being drawn down without exposing 
any opening at the top, whilst air enters between the sashes. 

The President then asked Mr. Soi'er to read his paper on the 



Disinfection of Excreta. 

When I had the honoor of addressing you last year at Stafford 
I feoT my explanations were but crude and superficial, and a year's 
experience leads me with bolder hands to bring my invention to 
your notice, I will, I promise, not weary you with more than a 
slight sketch. Here, then, is an apparatus made of incorrodible 
materia!, the object of which ia that from certain ingredients, viz., 
manganese, salt, sulphuric a<;id, and water in definite proportions, 
a stream of chlorine gas is continuously evolved for three to seven 
days without any further attention whatsoever. 

1 am of opinion that of all known disinfectants chlorine gas ia 
absolutely without a rival, and not forgetting the important part 
played by it as a decomposing agent by its great aflinity for 
hydrogen, and on the score of cheapnesa, I know of no rival. In 
my apparatus it can also be evolved instantaneously, as in the form 
of enchlonne, when bydrochloiic acid ia added to chlorate of potash. 
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r sal phnre tied hydrogen and sulphide of 
most fcetid elflavia mainly CNsnsist — the 
efflnvinm of sewage especially. I employ disinfectore of every size, 
according to the purposes for which they are required ; those of 
from half-a-pint to a pint are the most useful sizes. If an 
ambnlonce is to be disinfected, I woald use a small size, and 
generate euchlorine ; but for a gnlly hole or ventilating shaft from 
& sewer, I would use a gallon size. If the apparatus is snspended 
over a collection of manure it is curious to watch the dense gae 
meeting the light ammonia, and forming a visible cloud of chloride 
of ammonium, and with entire destruction of effluvia. I have for a 
lengthened time employed my apparatus in sick rooms and infec- 
tions hospitals with immense relief to the inmates, and deatmction 
of all bad odours, without in any case a complaint of undue potency, 
for bear in mind ray principal scheme is that chlorine shall bo pro- 
dnced in the slowest possible form, without intruding its presence. 
Moat of you are aware of the horrible emanations ia cases of 
phagedtena, gangrene, &c., and with all our care the case becomea 
revolting in every sense to all who come in contact. I have 
recently had constructed a cradle covered with india-rubber ; at 
one end is an elastic diaphra^^ through which a gangrenous leg 
may be placed. At the opposite end is a valvular opening, throogh 
which is suspended a small disinfector, Let me rend you the result, 
and you will draw your own conclusions as to its benefit in the 
general ward of a hospital. A case under the care of Dr. Hammer- 
ton, in Lambeth Infirmary, of a woman, aged seventy-two, suffering 
with gangrene of all the toes, said to bo result of frost-bite. Char- 
coal poultices, with carbohc acid, and chloride of lime around the 
bed, were ordered. A distinct line of demarcation was formed, and 
the gangrenous parts removed ; but the disease returned, and was 
as offensive as ever. A generator was then used in the way I have 
described, and no dressing whatever was applied to the leg. 
Result most satisfactory ; offensiveness entirely removed, dischargee 
healthy, elooghs separated, leaving a healing surface, and in three 
weeks the foot was well. He says he has adopted the same 
arrangement in sloughing phagediena, and with equally gratihing 
results. I do not mean to advise absolutely that the gas shall be 
wholly confined, but a certain portion will naturally escape from 
the end of the bed. The atmosphere of a jiosi mortem room or 
mortuary is often peculiarly sickening : here are cases for its use. 
Again in typhus, if a small disinfector is placed high up above the 
patient's head. I believe the danger of infection to others is 
minimized. In the Briluh Medical Journal I notice these words — 
" The eiplanation of the mortality amongst medical men and 
nurses is to be found in the fact that the poison of the disease ia 
contained in the cutaneous and pulmonary exhalations of the sick, 
that it is conveyed through the air by fomites, that it is then 
inhaled, or perhaps swallowed with the saliva, and so finds admis- 
sion into the blood of the healthy. 

Every physician who has had any cipcrienco of tj-phus must be 
familiar with the strong ammoniacal odour of the breath, and still 
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rc with that which eBcapea on taming down the bed-clothes. It 
has been fonnd that those patients are moat apt to conimimicate tho 
disease in whom the odour is stron^at. Now, thia being an 
accepted fact, how can we doubt the eE&cacy of chlorine, tf dis- 
infectants are to be of service they must be continuously in the air, 
and disease then meets with its nalnral antidote, a diluted at- 
mosphere of chlorine. I think Dr. Ralkes' statement subatantiatva 
this, "that the floating organic vapours or molecules of whatever 
kind in the air are destroyed by the air purifiers, as shown by their 
influence on odours." Daily I am told by those who have never ased 
any apparatus that an atmosphei'e in which chlorine reigns is 
absolutely prejudicial and dangerous. This I positively assert is 
not the case when employed as I suggest. I received a fetter from 
the medical officer of a mail steamer, in which he aaya they had 
sickness on board, and from had weather had to close ports and 
hashes, and during this time a disinfector was working with the 
happiest Tcanlts to the inmates of the cabin. I know X am treading 
on dangerous ground if I read you a review of Dr. Notter's work, 
in tho Lancet of Oct. Iltb, for the number of disinfectanta are 
legion, and they each have their special claims, and are mostly 
recognized preparations. He experimented most fully with Carbolic 
acid, solid and liquid, Chloride of Lime, Condy, Tcrebeoe, Sanilas, 
McDougftl, Phenyl, Burnett, Eureka, Sporokton. A small quantity 
of Beef infusion was used in all the eases, which, after keeping, 
was loaded with bacteria, and a certain definite proportion of each 
disinfectant was used. 

Cario (le.— Bacteria still living, but alaggish. 
Cimily. -Vibrio, spirillum and other bacteria in active motion. 
Tei-ebau. — Bacteria still very active. 

McDaugal. — Bacteria equally distributed, but activity diminished. 
Barnetl. — Activity of Bacteria very much diminished. 
Chloriih of Lime. — Bacteria nearly all precipitat-ed in filmy clouds 
of disinfectant, and no movement visible. 

Fnrther modified experiments were made, but chlorine surpassed 
them all. I have little more to add, but to say that in the drain 
disinfector it is placod near the outlet of the hospital, and that it 
actually slips into the sewage ; a stream of chlorine is continnonsly 
evolved, and the whole of the upper level of the drain pipe is 
filled with the gaa, and as each portion of wat«r passes the nozele 
BO does the water carry away with it ita diainfective property, and 
if a defective trap exista, which too often is the case, no regurgitation 
of aewcr gas can occur in its vitiated form. This latter apparatus 
being of a targe form does not require changing more than once 
a week, Thia I have arranged by making it conical, so that as the 
acid becomes weaker so has it a smaller surface of powder to act 
upon, and in that way a balance is maintained. 

For the disinfection of rooms I think my apparatus may be shown 
to have a great advantjigo over burning anlphur, the ordinary 
mode of destroying contagion, the risk of fire being no small con- 
sideration. Those who would go farther in the matter I would 
refer to the rcmarka of Dr. Richardson in his " Diseases of Modem 
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Life," who goes fally into the danger of impure air and oil its 
attribates. 

] am informed thnt the principal ingredicTit, binoxidc of manganese, 
may be purchased at IBs. a cwt., and the commercial sulphuric 
acid at about IJd. a ponnd. The salt can hardly be compnted. 1 
have made eKperimenls on a very lai^e scale in connection with 
the metropolitan drainage, with the happiest results. 

William Sopee, m.e.c.s.l., l.s.a. 

The author showed a number of pieces of apparatus, Iroth com- 
plete and in section, in explanation of his plan of disinfecting the 
excreta from hospitals, Ac, and also performed a few illustrative 
cxperimontB. 

The Pbbsident stated that Mr. Soper's apparatus had been 
employed for some time in his own laboratory for deodorising 
purposes, and complimented him on his efficiency. He aleo called 
attention to his own evidence before the Lords' Commission on 
Noiiooa Vaponra. 

Dr. F. de Chahmont pointed out that the question of Disin- 
fection wM one on which mnch misapprehension existed. Nearly 
all disinfectants so-called were little more than deodorants. Ho 
referred to his own experiments, which proved that even the 
deodorising power waa not always so great as believed, and to Dr. 
Notter's experiments which showed that to effectually destroy the 
lower organisms much more powerful doses of reagents were 
necessary than could in practice bo applied. The only true disin- 
fectant was heat, which was of course applicable only to certain 
cases. The power of chlorine was admittedly great in decom- 
posing animal substances, and destroying dangerous prodncts, and 
when it could be employed in sufficient quantity it would likely be 
efficacious. Thus in the case of a tj-phoid patient the immediate 
addition of a strong 'dose of chloride of lime stools would 
probably render them innocnons, even if passed into the drains. 
This plan wan adopted at Netley, where typhoid stools were 
immeiately disinfected in this way and ponred into the sea. 
The result was, that althongh numerous typhoid cases had 
been admitted (irom board ship, for instance), no case had yet 
originated in the building itself. Mr. Soper's apparatus was a verf 
ingenious one in arrangement, but the doubt that suggested itself 
was, whether it was really useful, having regard to the quantity of 
chlorine that could bo liberated in comparison with the bulk of 
sewage to be treated. With properly-constructed and properly- 
ventilated sewers disinfection ought not to be required. 

Dr. Ball read a paper " On an Improved Mode of Influx and 
Efflux Ventilation." 

The paper was illustrated with a nnmbcr of diagrams and 
experiments, and with models of the apparatus described. 

The Presidest, in the ateence of Mr. F. H. Pobtee, read the 
last paper on the list. 





The Softening and Purification of Water by the process 
of the late Professor Clark; with a notice of a 
system by which it is rendered more generally 
available. 

Althoogh nearly forty years have elapsed since Dr. Clark 
brought to the notice of the world, by letters patent, his valuable 
process for '' rendering certain waters less impure and less hard for 
the supply of manufactories, villages, towns and cities," — and 
although a few very fine examplfls of its application to the water 
supply of towns have been in eaistence for some years — this process 
is but very little known and very imperfectly understood. 

To something the author of this paper has sought to do — and not 
without some success — in rendering the process of Dr. Clark more 
generally available, he atti'ibntea the invitation he bus been 
honoured with to read a paper upon this occasion. 

In the Joitnuil of the Society of ArU of 1852 may be read a 
very lucid description of his process by Dr. Clark himself ; and, 
embalmed in Blae-Books, the reports of three several Boyal 
ConiBiissiong upon the quality of the water of the River Thames, 
upon the water supply of the. metropolis, and upon the domestic 
water supply of Great Britain, teem with evidence of the value of 
this simple and beautiful process. 

Professor Frankland, a member of the Royal Commission of 
1868, gives in his work, entitled '■ Experimental Besearohes in 
Pure, Applied, and Physical Chemistry," a remmi of the valnablo 
report of that Commission in relation to Clark's process of softening 
water by the use of lime. This report contains some account of 
the waterworks of the Cbiltem Hills Spring Water Company 
near Tring, of the Caterham Spring Water Company, of the 
Canterbury Water Company, and those of the Colne Valley Water 
Company near Bnshey Station on tho London and North Western 
Railway. 

The last-named were designed by Mr. J. F. Bateman, f.r.b., now 
President of the Institution of Civil Engineers ; and the others by 
Mr. S. C. Homorsham, C.B., who has done more than any one else 
to give practical effect to Mr. Clark's discovery. 

One of the works just named — viz.. those of Caterham, is within a 
walk of Croydon ; and another example by Messrs. Quick and Son, 
Civil Engineers, is at Kenley, still nearer to this place. Shall I be 
though impertinent if I inquire, why Croydon has not followed the 
good example at her doors r 

It may be that Croydon, generally, is hardly awaro of the 
existence of these works, and of their raiton d'flre. 

It may be that latterly it has been halting between two opinions ; 
a novel mode of dealing with Clark's process, more recently in 



200 
operatio 



WUt'l'LEMENTAEV BBCTION. 



riz„ the water of tbe 
of which your Vioo- 
: a member), in May, 



I on BansteaJ Downs — within another walk of this plac 
m^T Lave indnccd them to hesitate. 

Of water Jess hanJ than that of Croydoa— 
Thamee, the General Boaril of Health i 
President, Mr. Edwin Chadwick, c.n., wa 
1850, reported— 

"That its inferiority as a supply for domestic uses arises chiefly 
from an excess of hardness, rendering the wat«r especially unfit 
for the following iiaes — viz., for cleaning the akin and for the 
ordinary purposes of washing, by occasioning an oscessive con- 
Bnmption of soap ; for tbe preparation of tea, by occaHioning waste 
to the like extent : and for all onlinary processes by diminishing 
their efficiency and increasing their expense." 

They add, that the saving in soap from the use of soft water in 
the operation of washing would be probably equivalent to the whole 
of the money eipeuded at present in the water supply — for, 
estimated at an average of Is per head per week, the expense of 
washing linen and other clothes of the then population of the 
metropolis amounted to nearly £5,000,000 per annnm. 

They estimated the saving in tea from the use of soft water at 
about one-third of the tea consumed in the metropolis. 

" That soft water would prevent those incmstations and deposits 
in boilers and pipes which render hard water unsuitable for mann- 
factnring purposes." 

" We therefore advise the rejection of all schemes , . . . which 
adopt, as sources of supply, the Thames and its tributaries of the 
same degree of hardness, wells, and springs from the chalk or other 
formations which impart the quality of hardness," 

That WBS in 1850. In 1851 the Government appointed a 
Commission — consisting of the late Professor Graham, f.r.s.. Master 
of the Mint; the late D. W. Allen Miller, M.D., F.R.a., Professor of 
Chemistry at King's College ; and Dr. Hofman, F.tt.s,, Professor of 
Chemistry at the Royal Colle^ ot Chemistry — to report upon the 
water supply of the metropobs. 

This Commission, while confirming what was reported by the 
General Board of Health in relation to the waste and uncJeanlinesB 
attending the use of hard waters, say of the chalk spring-water 
" After beixo softened it is an eitremely pure water. It appears 
to be considerably superior even to the soft water from the streams 
of the Surrey sands. The chalk-water alone is uniform in ita 
excellence at all timefi, the sources of it lying beyond the infiuence 
of weather or season. In the judgment of the Commissioners, the 
soFTENBr chalk-water is entitled from its chemical quality to a 

f reference over all others for the future supply of the metropolis, 
t is no longer possible to disregard chemical means of removing 
hardness, or to represent them as impracticable on a great scale; 
they place the question of water supply wjiint ati entirely new 
footing"— (Sisih Eeport, p. 208.) 

The hardness of these chalk waters (and the Thames is lar^ly 
supplied with water from the chalk) is due to tbeir containing lime 
in that combination with carbonic .acid termed bi-carbonate of 
iimv. 



Dr. Clark's process ma; be said to consist in throwing ont lime 
by means of lime ; and the Report of the Royal Commission of 
1868, Bays — at page 205 r — 

" The economy which carbonate of soda czhibita in comparison 
with soap as a softening agent is far snrpaesed by that which resnlta 
from the nse of lime for this pnrpose. The latter material costs 
only 8d per ewt. and this weight of lime will do the work of 
20{ eml. of soap in softening hard water, or of i^ewt. of carbonate 
of soda," 

As the prices at which soap and soda may now be pnrchased may 
be loss than in 1874, when the Reports was issued, it is sufficient to 
state the respective quantities equivalent to the cwt. of lime 
costing 8d. 

But, as Professor Frankland has recently remarked in an official 
report upon the metropolitan water supply, the water twtMi bo 
softened with something, before the soap can take any useful effect 
in washing. What that " something" commonly is, our laundresses — 
our " blanekiseetuet " (a more expreptsive word) beat know. 

The way in which Dr. Clarke makes use of lime for this purpose 
inay best bo described in bia own words : — 

" In water, chalk is almost or altogether insoluble, but it may 
ha rendered soluble by either of two processes of a very opposite 
kind. When burned in a kilo, chalk loses weight. If dry and 

¥ure, only nine ounces will remain out of a pound of sisteen ounces, 
hose nine ounces will be soluble in water, but they will require 
not less than forty gallons of water for entire solution. The burnt 
chalk is called qnick-lime, the water holding the quick-lime in 
solution is called lime-water, and the solntion thus made is per- 
fectly clear and colourless. 

"The seven ounces lost in burning the pound of chalk consists 
of carlwnic acid gas. 

" The other mode of roudering chalk soluble in water is nearly 
the revei-se. To dissolve in the second mode, not only must the 
ponnd of elialk iwt lose seven ounces of carbonic ucid, but it must 
combine with seven additiotuil ounces of that acid. In such a 
state of combination cbalk exists in the waters of London — dis- 
solved, invisible, and onlourless, like salt in water. 

" A pound of chalk thus dissolved in 5tiO gallons of water would 
form a solution not sensibly diSerent fi-om the filtered water of the 
Thames in the average state of the river."* 

If the forty gallons of clear lime-water be mixed with the 560 
gallons of dear water in which a pound of chalk has been dissolved 
by the addition to it of seven ounces of carbonic acid, a haKinoBS 
very soon appears ; this deepens into whiteness, cansed by the 
nine ounces of qnick-bmo entering into combination with the 
f which t' 
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with thoae seven onnces oF carbonic ncid, a poand of insoloble, and 
BO visible, chalk is formed ; while the pound of chalk deprived of 
thoBe BCTcn additional ounces that rendered it Bolnblc and invisible, 
becomes again visible, insoluble. Thus tbero are two ponnds of 
chalk reprodaced in a solid slate by adding the forty gallons of 
lime-water to the 560 giillanH of water containing the solation of 
bi-carbonate of lime. 

But these two ponnds of chalk arc reproduced in infinitely 
minnte crystals, and it is only after a considerable lapse of time 
that these subside to the bottom of the vessel, leaving the water 
bcautifnlly clear alwve. 

A small experiment will perhaps interest many who may neTer 
have seen the effect. 

Althongh the waters of different localities differ in the propor- 
tion of bi-carbonate of lime they hold iu solution, there need be no 
important difference or variation in the quality of the lime-water 
employed; there being a limit to the amount of quick-lime that 
water will bold in solution, and that may be taken as nine ooncea 
in forty gallons, as explained by Dr. Clark. 

Water dissolves up or absorbs lime but slowly unless it ba 
present in very great excess ; therefore at works where the process 
of Dr. Clark is in practical operation the lime-wat«r tanks or 
reservoirs contain an enormous excess of lime, and the commotion 
formed by filling them is increased and maintained for a time by 
blowing in air by means of an air-pump worked by the steam- 
engine, or the ronsing and mixing of the lime with the water may 
be performed by rotating arms and frames, worked by gearing, as 
at Mr. Homersham's smaller works for the Government on 
Shool^^r'a Hill. 

I have adopted this latter plan for the lime-water tanks in two 
places, and in others the air-pumps ; and in others I have relied 
upon the injection of the watt'r under pressure through perforated 
pipes laid in the bottom of the tank, as was formerly the method at 
Caterliani ; it is not so effective as is desirable, and has to be supple- 
mented by hand labour. 

The agitation is majntnined for about thirty or forty minutes and 
then discontinued, and in the course of a few hours the excess of limu 
falls to the bottom, leaving the clear solution of lime, or " lime- 
water," with which to operate upon the hard water to be softened. 

I am not aware if any ready means of testing the comparative 
strength of the lime-water is commonly provided ; but I believe not. 
It would appear to be useful to do so; because, by the ordinary way 
of carrying out the process, it is only when the whole of the day's 
supply has been treated that it can be determined whether or sot 
a due proportion of lime-water or of lime in solution has been 
employed. 

There is this, however, to be said ; that there is little if any risk 
of any appreciable excess of lime being introduced —certainly no 
such proportion as is now commonly administered to infants aa a 
preventive of, or corrective to, acii£ty. Of course an insafBcient 
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dose of the solution of lime froald leave the softened water leas Boft 
than it might have been. 

The mising of the two wat«ra is carried out in Jarge reservoirs 
CDiresponding in capacity to the daily enpply required ; and as the 
subsidence of the particles of chalk is not completed under many 
hours, at least a pair of such reservoirs is needed, and I believe a 
third ia commonly provided, into whioh the cleared lime-water is 
lowered from near the surface by the month of a pipe sustained by 

Now, the amount of space occupied by these reservoirs has 
practically excluded Dr. Clark's pracess from establishments in 
wliich it might otherwise have been very usefully applied, in 
economizing fuel very largely, by removal of the non-conducting 
Bubstaucc that adheres to the interior surfaces of steam-boilers fed 
with water containing bi-carbonate of lime. 

The woollen manufacturer and dyer, the calico printer and the 
paper manufacturer, and many others, suffer in the technicalities of 
their trades from the presence of carbonate of lime in the water they 
largely employ. 

This brings me to the mentioning' of a method of treating large 
quantities of water within a small space, that I have ventured to 
style the " Porter and CliLrk" process. In a little brochure I prepared 
for the occasion of the Conference on the National Water Supply, 
at the house of the Society of Arts in May last — and some copies of 
which are in the room to-day — will be found more details of it than 
time will allow me to read. 

Now, it ia far from a new idea, that, seeing within how short a 
space of time the chemical action of the lime-water upon the solution 
of bi-carbonate of lime is completed, the chalky product should bo 
separated by filtration, and the process ca.rried on continue osly ; 
thna avoiding the occupation of the considerable spiace, not to speak 
also of the considerable cost, demanded by and attending the pro- 
vision of reservoii-s, in duplicate, of capacity equal to one day's 
supply of water. 

If the chemical action can be completed within twenty minutes, 
why not provide a vessel, or a pair of vessels, of a corresponding 
capacity, rather than a pair of reservoirs each of a capacity equal to 

Dr. Clark, in his patent, appears to have contemplatod filtration, 
but without hinting by what means, and, although in the interval 
some patents have been ta,ken out with this object, nothing appears 
to have been actually dono— the difficulty of cleansing the various 
filtering media proposed from the accumulating deposit of the 
infinitely minute atoms of clialk, and the cost of renewing them, 
having probably been deemed insurmountable. 

In 1676 my attention was drawn to the subject, and the non- 
Buccesa of an apparatus applied to soften and filter the water of a 
large manufactory I was acquainted with, led me t« consider the 
adaptation of an apparatus of which many tjrpes have been applied 
to purposes of a different kind. 
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Mj* experiments were moat BDCceasfnl, and were hardly niatoreil 
■when they attracted the notice of the Middlesex mot^Btratea, 
then coneidering, under the advice oF their Consalting Engineer, 
Mr. F. J. Br&mwell, P.B.S., tlie qnestion of sott«nliig the water of 
their new asjliuu on Banstead Downs. 

After a demonstration at Banstead, upon a scale of 2000 gallons 
per hour, Mr. Bramwell advised the adoption of my method for 
softening and filtering 60,000 gallons per day. 

At the same time, Messrs. Qiles and Goagb, archtteets of the 
Eent County Asylum, reoommended its adoption tliero to the 
extent of 50,000 gallons per day. 

My system has been in operation at both placfs for more than 
two years ; the plant at Banst'ead being contained within a room 
twenty-ont! feet square, and at Chartham within a room, of eighteen 
feet sqoare. 

The water at these places is of the same character as the Croydon 
water, from deep wells in the chalk — their harduesa is ubont 
seventeen degrees, and this is rednceil by the process to three and a 
half degrees. 

A more recent example of my system, embodying some improve- 
ments in detail dictated by experience, has been for nine months in 
operation at the paper mill of Mr. LInyd at Sittingboume. This 
is also chalk spring water. The quantity for which the plant is 
desiigncd is 120,000 gallons per twenty-four honrs, the mill working 
night and day. This necessitates two lime-water tanks, bnt 
the whole plant is contained within a comer of a large warehouse, 
and occupies an area of twenty -seven and a-half feet by twenty feet. 

This quantity of water, treated within twenty-four hoars and 
within the apace named, is, as 1 have been told, the same quantity 
as treated within twelve hours daily at Caterham "VVaterworka, 
which I recently visited. Those works have been, as to subsiding 
or settling tanks, greatly en1arge<l, and occupy a space that would be 
inadmissible in most mBnufa<:torieB; and this brings out the practicaj 
difficulty that has operated t4> preclude the adoption of Dr. Clark's 

EDceas for the object to which he gives the first ])lace in the title of 
ipatont — viz. " Manufactories." 

Taking, again, the 120,000 gallons treated daily at Catcrbam on 
a very extensive ares, as a standard of comparison, 1 am now 
preparing the necessary plant for treating 144i,iXK> gallons by day 
and 144,000 gallons by night — i.e., 200 ^ions of water per niinnto 
continuously, within a room thirty feel by forty feet, and this room 
will be above that which contains the engines which raise the water 
from a well 500 feet in the chalk. This is at Silvertown, near 
N^ortli Woolwich, for the India-rubber and Telegraph Works 
Company. 

In the same neighhonrhood, at the sugar refinery of Mr. Duncan, 
my system of filtcnng water, in course of treatment by Dr. Clark's 
process, has been in operation for more than two years. 

All these applications in maoufttctorics have for their ohject the 
ing of fuel ; and I trust that the confession will not dmw ujion 



PORTER ON Clark's process for softening water. 265 

me the reproof of this meeting upon the ground of its not being 
a Sanitary question interest. I should at least claim to be a 
worthy disciple of Professor Clark and member of this Institute in 
that I had brought his process into operation to mitigate the 
poisonous effect of the consumption of large quantities of fuel, upon 
the atmosphere of towns and cities. This will appear in connection 
with the economical aspect. 

At one of the establishments I have mentioned there are upwards 
of twenty steam boilers of large dimensions, consuming more than 
four hundred tons of coal weekly. It has been necessary to keep a 
set of men continuously occupied in removing the incrustation of 
lime, derived from the chalk water, at a cost in wages of £10 per 
week, while the use of two boilers undergoing the operation is 
meanwhile lost. Working night and day — it is only at long 
intervals that a refitting or overhauling of the machinery and boilers 
can be thoroughly done : when that occurs, and all the boilers are 
started freshly freed from scale or "fur"— it is found that about 
sixty tons less of coal are consumed than during the week 
when they were last at work. Thus, the Sanitary and economic 
interests combine. 

Dr. Clark*s process has been, save for a temporary experiment 
many years ago, confined to the treatment of waters free from 
organic matter and from alumina or earthy matter in suspension. In 
short, it is nowhere applied to river or open reservoir or pond 
water, for it has been found that a proportion of the chalk sufficient 
to produce a dulness in the appearance of the water remains a long 
time in suspension in combination with those other matters. 
Subsequent filtration would be necessary, or a very extended 
system of " subsidence" reservoirs. 

The Swindon Water Company were much troubled by the 
dulness of the water they collect in their reservoir from the surface 
springs with more or less — according to the rainfall and snow — 
of surface water from a wooded ravine above, which gives also con- 
tributions of vegetable and earthy matters. They had no filtering 
beds, and the contracted space and the situation made them diffi- 
cult of application. 

Having visited the Canterbury Waterworks in order to see 
Dr. Clark's process, the directors subsequently visited the 
Banstead Asylum and Mr. Duncan's works, and inspected my 
system of filtration of water under treatment by Dr. Clark's 
process. They saw that, by my method, the fine precipitate of 
crystals of chalk alone served as the medium of filtration upon 
cloths of cotton twill placed like a succession of towels upon " towel- 
horses" and separated by chambers and compartments of about an 
inch in thickness, each compartment in the series, fed by a common 
channel, being a complete filter in itself — and giving off its separate 
quota of filtered soft water to an outlet common to all. 

They recognized at once that this beautifully pure filtering 
medium arresting such infinitely minute atoms as those produced 
by the lime- water process, would certainly ari*est therewith 
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whatever of vegetable or earthy matter might be present in their 

They determined upon adopting my process. 

The work has been excellently carried ont by the Great Western 
Railway Company's establishment, and the mixing tank and filters 
for treating 20,0w gallons an hour, or 250,000 B:allons per day, are 
contained within a bnilding siity-ooe faet in length by eighteen 
feet in width and thirteen feet high in the walls ; the pair of lime- 
water tanks of plate iron thirty feet by fifteen feet, and eight feet 
in depth are placed apon the higher gronnd oat«ide ; the whole 
being upon the slope of a hill and snppUed by grsTitation of the 
water from the reservoir above. 

Some details will bo found is the httle printed description of the 
Porter-Clark process in the room. 

Nothing can be more beantifal than the softened and filtered 
water at Swindon ; bnt it most be s^d that it has occasioned more 
trouble in changing the cloths of the filters than the water of the 
chalk wells — an indeed was to be expected ; and long neglect of 
cleansing a reservoir situated as is that at Swindon would bring 
npon the company a corresponding difficulty with their filtration. 

A difficulty of that kind manifested itself at the ootset and waa 
remedied, and for some time the Swindon filters gave leaa 
occupation to the one man and a youth in charge of them than the 
filters at Banatead to one man in charge there. Later, we bare 
bad great qnantities of rain, over a lung period, and Professor 
Frankland, in hia official report of Febmaiy last Upon the mctro- 
poh tan water supply, says: — "Owing to the frequent and heavy 
floods the river waters were often much polluted and difficult to 
filter, whilst the deep well waters maintained their usual brilliancy 
and parity." It is not claimed for the Porter-Clark process that it 
is exempt, when applied to river or to impounded waters, from those 
difficulties of filtration Dr. Frankland mentions as attending the 
ordinary systems. What is claimed for it is a degree of excellence 
in the clearness of the water treated by it hitherto unknown in any 
method of filtration conducted upon a largo scale, together with 
an eitraordinary economy in space, and an absolute security for 
the daily removal of the imparities arrested by the chemically pore 
orystalB of chalk forming the filtering medium. 

This is a feature of first importaDcc. I noticed that in the dis- 
cussion of health questions at the Social Science Congress, recently 
held at Manchester, Captain Douglas Galton remarked upon the 
evil that might be expected to result from filtering water through 
a continuously increasing deposit of impurities, as is the case with 
moBt house fillers, and to some extent with the filter beds of the 
water companies supplying London with water. By my system, it 
becomes a question of wages certainly, bat the filtration of water 
through it^ accumulating and decomposing impurity is out of 
question 1 the cloths, with their ailherent deposit of carbonate of 
Ijmc and impurities, are necessarily removed daily. If my 
softening and filtering houso on a large scale has somewhat the 
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aspect of a manufactory, it may be said to be mannfacturing 
purified water, soft and clear, at ilie cost of perhaps one-third of a 
penny per thousand gallons, when organized upon a large scale. 

In saying this, I am not claiming that Dr. Clark's process, when 
supplemented by my own, will eliminate much of impurity in 
chemical solution. 

Something in that way it may be expected to accomplish, aided 
as the lime process is by the constant agitation — ebullition, so to 
speak — of the water in the mixing tank produced by the pumping 
in of air to promote the chemical reaction. 

In conclusion, I would say that, while hitherto speaking of large 
quantities of water, small quantities can be considerably softened 
and filtered by my method. 

T. H. Porter. 
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Norma of Sanitation in the School Stages of Life. 



Mr. EowiK CuADWiCK delivered the following Address at the 
Anerley Schools : — 

At our last International Sanitary Congress, held at Brussels, it 
was agreed that the beat immediate direction of the efforts of Sani- 
tariitDB will be for the rodnrtion of infantile mortality ; — becansa 
the evils of unsanitary conditions are the most severe with children; 
because with them those evils are to a very great extent removable 
by administration ;~becanfle those evils may be the most readily 
acted upon, in the school stages of infantino life ; aJid bemuse the 
strongest popular sympathy may be evoked to aid our efforts — for 
men and women of the lowest class, when they understand the 
matter, will aid in doing for children what they are heedless in 
doing for themselves. We have to deal with conditions in populous 
districts, in which half of all who are born are dead within five 
years. In London, which, by those who have yet to be largely 
inatmcted as to Sanilary power and principle, is boasted of as the 
healthiest city in the world, there are districte in which about half 
of all born of the lower class are in their graves by their sixth year. 
On an examination, a few years since, it appeared that the 
excess of deaths in the school stages of life throughout England 
and Wales amounted to upwards of fifty thousand annually. Now 
we have to deal specially with the causes of soch deadly excess. 
Epidemics in the school stages of life, generally occur when 
children with filthy skins and Glthy clothes are massed top;ther 
and kept together in sedentary constraint during long hours. 
This institution supplies a normal example, happily not the only 
one, of the results generally obtainable by the removal of these 
conditions. This may be elucidated by reference to past conditions, 
and to the progressive application of principles with the etaboratioa 
of which I have had much to do. 
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Iinmcdiat«'ly after the formation of tbe first Poor-Lan' Board, 
there fell to our direct control three large establishments for the 
maintcnaQco of children bj contractors for parishes too email to 
keep up, TCithoat disproportionate expense, establishments of their 
own. In two of them we were confronted with tbe task of dealing 
with frightful opidcniica. There were as many as ono-tbird of 
the children down with fever at one time, and a dreadful mortality, 
both of which properly excited public atteutinn. One of the estab- 
lishments (Hr. Anbin's, at Norwood) might he said to be. from the 
benefits derived from its aubeequent treatment, the predecessor of 
each fiepnnite establishments as the present. Mr. Aubiu at once 
frankly offered to carry out implicitly alt the instructions he 
received ; and he eventniilly derived great benefit from hia practice 
in doing bo. The general opinion of scientists— of curative science 
— was that the children must have been insnflioiently fed, and an 
angmented dietary was the sole preventive which was recommended 
to us from that source, and such rccoromcndation was in accordance 
with popular opinion. We sent Dr. Neill Amott, who had some 
perceptions of rudimentary Sanitaiy Science, and he reported that 
the great cause was foul air from the conditions in which the 
children were massed together ; and an improved ventilation was 
the main remedy he prescribed, which was adopted. Then there 
followed the improved air- cleanliness by drainage acd ventilation, 
skin-cleanlineBS by head to foot ablutions, not with cold but with 
tepid water; and, further, by clothes- cleanliness. As to clothes- 
cleanlitiess, Mr. Aubin Ijeing questioned as to whether clean pinafores 
every day for the girls was not a luxury, answered that in a &mily 
a soiled pinafore or two might not be of any moment, but that several 
hundred soiled pinafores brought together made an appreciable 
difference in the purity of the atmosphere, which was to be taken 
into account. Ophthalmia, which is rife in the low neighboar- 
hoods, was the most dillicalt disease to keep out and eradicate, bnt 
this at last is accomplished by extreme vigilance and cleanliness 
on admission. 

I must here claim credit for the introduction of the half-school 
time principle, which I got introduced into the Factory Acts, by 
which all the evils common to the long-time schools are reduced in the 
same ratio, which is one-half. The prominent evils in those schools 
are enervation, by the reduction of the natural amount of bodily 
exercise, and inaptitude for manual labour; distorted spines with 
girls, injured eyes and near-sightedness, and aggravation of con- 
genital weaknesses in both Kexes, These are the common evils of 
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long-time detention in tbc common acbools, and tboagh tbcj would 
bo largely redaced by the several Sanitary factors — air-cleanliness, 
ventilation, skin -cleanliness and clothes- cleanliness, yet if even clean 
children were a long time massed together in the open air, thej would 
still be subjected to some a«riaJ imparity from their own atmosphere, 
and to tbe evils of excessive bodily constraint. The saving of time 
from excessive sedentary desk-work facilitated the introduction of 
physical exerciaes, of which the military drill and naval esercises were 
the most convenient. These introductions have been anppleracnted 
and relieved by various exercises for boys, by swimming, by manual 
industrial occupations ; and appropriate exercises have been pro- 
vided, with agreeable variations, for girls and also for infanta ; — 
such as are the conditions of healthful education which it is 
the chief object of this visit to display to the members of the 
Congreas, One arrangement to be observed, in passing over 
the building, is that a separate bed is provided for each child, 
inatcad of putting two in a bed aa is the common practice. 
Important Sanitary resntts have been obtained by this arrangement. 
The results of the progressiva application of the Sanitary factors — 
air-cleanliness, skin. cleanliness, varied sedentary constraint, increased 
and improved bodily exercises, of a varied improved dormitory 
accommodation and improved dietaries— have been gradnat reductions 
of the sicknoBS and death-rates. These were a few years ago 
reduced to about one-half the sickness and death-rates pre- 
valent amongst tbe children of the school-ages, but of every class 
and degree, included in the Registrar- General's returns; that is 
to say, the improvement was gained with children of the lowest 
type, a large proportion of whom are brought in with congenital 
defecta and disease npon thera. In this institution — taking the 
mean of the first five years, since 1B71, and of the last five years — 
the mean death-rate for the first five years waa 13.8 only; and 
the mean of the last five years, the years which include, with 
other improvements, greater care in probationary wards, the mean 
death-rate has only been 3-4 per 1000, little more than three per 
1000! To give an idea of the pomt attained in this norma of 
sanitation, I may mention that a gentleman who had visited a 
nnmber of boarded-out children stated what he considered to be a 
most conclusive and satisfactory fact, that the death-rate amongst 
them very little exceeded 2 per cent. ; that is to say, did not 
exceed twenty per 1000, for what must be presumed to be to some 
extent selected children lodged in selected cottages! The mean 
of the cases of sickness in the iiifiminry of the institution, for the 
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first five years, was 180 per 1000 ; and for the last five years on^ 
438 per 1000, or little more than 4 per cent., which inclni 
very slight cases indeed, snch aa would pass with little regard u 
the common schools. 1 have had normal instances of Sanitatii 
in intttitations for children of a superior type where even betM 
results than these have been obtained. 

These great Sanitary results, affirmed in other and varied 
stances, are not of the distant futnre and the hypothetical, 
of the immediate and realized ; while their practical application may 
be generally eitonded in ways to be shown hereafter, for the preveK 
tion of the greater part of the diseases which afflict and destroy 
in childhood. 

I can only advert shortly to one great topic, of the 
progress which accompanies correct Sanitary and physical progresi 
It has yet to be nnderstood how mnch of disorder, of rebellion, ofl 
moral depravity, and of crime has its root in physical disorder and 
depravity, The fever nests and seats of physical depravity froB) 
which the regenerated children of the Institntion mostljj 
come, are also the seata of moral depravity, disorder, and crim^ 
with which the police have the most to do. An eiampU 
of the disorder arising from physical canses in the commoq 
training of children, may be presentt'd from a temporary interrapi 
tion of progresa in this Institution. From such ignorano^ 
of principle aa is common amongst thaae bodies to whoni 
the working of scientific factors is confided, without aid <M 
correction— a former managing committee agreed that the militaq 
drill — the chief available mode of physical training — waa mfc 
necessary, and they dismissed the drill-master. The immediate 
result of the deficiency of bodily eieroise was bodily irritabilitj^ 
and thence nncontrollable mental irritability on the part of thf 
boys ; — there were toniults and bolstering in the dormitories 
breaking of windows, of chamber utensils, and all sorbs of riot and 
disorder ensued. In less than a fortiiight, as was stated to laa, 
damage was done to the amount of more than two hundred pound! 
— more than three years' salary of the drill-master. The chaplain 
eihorted and prayed ; the masters flogged, and flogged, and flogged] 
but without effect, as flogging did not touch the seat of H^ 
depravity — irritation from the deficiency of physical exercise. ^ 
last, the chaplain and the manager besought the rcBtoration 
the dri11-mast«r and the physical exercise he directed, 
done. The demands of physiology were satisfied, there waa qui 
sleep in the dormitories; and so it has gnno on. Now, wheresot 
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wc hear of any diaordor and rebellion in schools — wheresoever 
there has been extensive truancy, we may bo sure that it is the 
Bystem or the managers that arc in the wrong. At thia Ingtitntion, 
at the beginning, there was freqnent truancy, but aa improvement 
proceeded, as excessive sedentary constraint was reduced, as the 
improvements took place in the physical and other eierciaes, 
tntancy has diminished, and it ia now reckoned only in units where 
it was formerly reckoned in tens. 

The half .school -time-principle of inatraction, which when pro- 
perly conducted involves simnltaneona class- teaching, ia to be credited 
of school irritfttion, from the reduced 
national and other small schools, the 
t six classes in as many distinct conditions 
only give effectual tuition to one class at a 
time. Meanwhile, the others are kept waiting in a state of coh- 
straint and irritability. Go into one o£ the schools, and you soon 
hear the master's denunciations of disorder, and " namings " and 
threatenings. In a properly organized half-time school, with 
aimultaneons class- teaching, in which each class has its separate 
teacher, who attends to tJiat class and no other, the child has 
no waiting, has no time to think of anything bat of the work 
before him, from the time he enters till the time he leaves the 
school. By thia continnous direct teaching his powers of mental 
receptivitj' are eihauated, within the reduced houra, though with 
an increased interest in the work — if the teaching be good. It is 
due, however, to sanitation to state, that the half-time teaching 
being much the same, the later Sanitary improvements have been 
attended by a reduction of the sickness and death-rates ; while 
the manager sttitea that now '' a, striking moral aspect has presented 
itself in connection with our Sanitary improvements; "the children 
are far better in temper and disposition than they nsed to be." 
These calisthenics, thia mnsic for their guidance, which to the 
fH>mmon eye are expensive and misbefitting luxuries, are in the ex- 
periences of Sanitary Science, " formatives" necessary to impart 
mobility to all parts of the frame, to get rid of clnmsiness and to 
augment health and productive force ; — the object* of an economical 
administration. Now what are the moral and economical results 
of this mixed mental and physical training on the half-time prin- 
ciple ? Formerly, in the era of parochial administration, in the 
small long-time schools, there was scarcely one out of three of those 
who had left the parish workhouse schools found in self-supporting 
ocoapattons. They were fonnd in largo proportions amongst the 
prison populations. 
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of these half-time drilled institationa are 
in snch proportionB no longer: and strictly 
tre not foniid there at all. Allowance being 
>f irretrievably btid bodilv and mental conditiona 
approaching to idiotcj-, — all bat a very amall proportion are found 
in good places of self -supporting industry. With them hereditary 
pauperism, mendicity, and criminality are estingnishcd. But 
what is the cost of thia teaching and training power; what tie 
results of the training by the series of school teachers, 
drill -masters, and bodily trainers ? As to the scholastic results, 
the gain is in years of life, as well as in hours of days made 
available for productive industry. Including the infant-school 
teaching, the children on the half-time system attain, by the tenth 
or eleventh year, resnlta nearly if not quite as good as those 
attained in the common national or volantary, or long-time 
schools, while the cost is little more than one pound per head 
per annum of the children taught, or less than one-half the cost 
of the London School Board. Including good teaching in 
the infant school stage, the three It's are imparted in the five 
years, at little more than £1 per head, including the physical 
training, as against more than £2 per head for seven years, 
without the physical training; gaining two years of time for 
secondary instniction, with further physical and industrial 
training; wfailo the long-time National and Board- schools, 
exclude from advanced secondary edncnttun the great bulk of the 
population who cannot usually afford to keep their children at 
school beyond their thirteenth year. Thus the general residt of 
the combined mental and bodily training on the half-aehool-tinao 
principle is to give to two of such children the efficiency of three 
on the long- school -time principle for productive occnpations. 

To conclude for this occasion. It has been accepted as a general 
proposition, that disease is generated by massing large numbcra 
together; that is to say, massing them in ordinary conditions; and 
in those conditions the proposition is doubtless true. By the work- 
ing of this Institntion, and of others on the half-time principle, witJi 
the light of Sanitary Science, " massing numbers together" is proved 
to be a great preventive of epidemics, and a means of reducing 
sickness and mortality to the lowest point of which we have 
known examples. In education it is held that " massing children 
together in large numbers " is detrimental to them morally ; and 
that teaching — meaning popular elementary teaching — in small 
schools is the best. And this is commonly so where large nambera 
are massed together, and kept together during long hours of 
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Bcdentnry constraint, in violation of the lawa of physiology, under 
esactions of mental tasks beyond the children's powei" of mental 
receptivity. But where the half-time principle is properly under- 
stood nod applied aa it has been in thie Institution, in combination 
with gimultaneouB cUsb teaching, the highest results are produced 
in morale and intelligence for productive occupation, as tested by 
the ontcome. 

To avoid the influence of the Union-house, in which two-thirds of 
the orphan children chargeable on the poor-rates, — in contravention 
of the original principle of classificaticin in Beparato honaea, — are 
brought ap in small numbers in contact with adult paupers, 
arrangements have been made in some instances on a plan under 
which some twelve or sixteen children are to bo brought up in 
what are called cottage homes, under one master, whose influence 
is intended to stand in the place of home influence. The scbolastio 
work on this small scale, can only be made equally good at an 
excessively diaproportionate expense, whilst the plan omits all the 
high and varied physical training which is carried out on the large 
scale on the half-time principle, and which produces the highest 
result, mentally as well as physically. Intending to strengthen the 
mind, which they fail largely to do, the common long-time small 
schools certainly weaken the body, and reduce the aptitude for 
productive service. In efiicicnt half-time institutions it is demon- 
strated that a course of eSective teaching need not be a course of 
misery and repulsive operations with the subject-matter taoght, 
and that the highest resultB are obtainable in a course of playful 
and pleasurable interest. I repeat, aa it is essential to be kept in 
view — for economical reforms in the fore— that " hurracking " chil- 
dren, like barracking adults, iu insanitary conditions, is productive 
of physical and menial and moral disorder. Whilst " barracking " 
them, in sanitary conditions, as here, is productive of the highest 
pcsnlt of any yet achieved, demonstrated by superior ontcomes, 

Mr. Matthew Arnold has created a sensation, amongst rate- 
payers, by the statement that the coBt of the long-time elementary 
education in France is about 18s. per head per annum of the 
pupils taught, and he leaves it to be inferred that the education 
given is the equivalent of the elementary instruction given iu the 
lioard schools and other long-time schools in England at more than 
a double cost. I might cite evidence to show that the coudition 
of the great body of the elementary school teachers in France is a 
condition of extreme and dangerous poverty, which could not be 
cudiireil in England, and can only be rcli'icved in France by an 
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organizatioQ of elementary teaching on the half-time principle with 
l&rger agg;regationa, such as the present, for simultaneonB class 
teacbing and training. 

It is a gricvoiis defaalt in the administration of ouj edncational 
system, that it cuts off from the observation of the Central Depart- 
ment the moat important eiamples, soch ft« those of this Institu- 
tion, affecting the whole field of national education, hy placing 
them under a distinct and independent authority. Had Mr. Arnold 
been in a position to be informed, he would have been aware of the 
fact I have stated, that at a cost little more than that in France 
— or, OB stated, for little more than £1 per head, for teaching and 
training power— we impart, with a superior mental instniction, a 
superior physical training, such aa I believe to be of the highest 
need for the population of France. 

The half-time principle has been studied by eonfrares of the Insti- 
tut« of Prance, who have approved of it. I got M, Jules Simon 
to aee one of these Institutions, and during bis term of office he took 
occasion to promote the introduction of physical exercises in the 
shape of military drill ; bnt I am aware, from French officers of the 
EducationiLl Department, that there ia no class of sehoola there 
which has the equivalent of 8nch physical training as that displayed 
in this and other distnct half-time schools. I am informed, how- 
ever, that the half-time principle is now under high oonsideratbn 
in France for adoption as a moans of overcoming the difficulty of 
extending elementary education there. That which Mr. Matthew 
Arnold refers to in France as the equivalent of the common long 
school-time elementary education in England is, however, the equi- 
valent of only half^the inferior half of what is given here, and 
that may, mutatis mulandii, be given oluewhere at a vastly rednced 
charge for teaching and training power below that exacted for long< 
time teaching in the Board and National schools. 

I solicited the Archbishop of Canterbury to examine this Insti- 
tntion. He did so carefully, and he has left the statement in the 
visitor's -book that he was much pleased with all he hod seen. 

For myself, I entertain the hope and the confident belief that 
there is not finality in any part even of what we have seen 
here. We have, however, I submit, seen enough to eatablisli the 
conclusion, of which we muat challenge examination and comparison, 
that further important improvement in the elementary education 
of the population most he under the guidance of Sanitary Science. 
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A vote of thanks waa unanimously accordud to Mr. Cuadwiok 
for luB interesting Address. 

On Saturday, the 26tli of October, at the conclusion of the Sanitary 
Congress at Croydon, and previous to the delivery of Mr. Chadwick's 
Address, a party of the members, inclnding Dr. BicliardBon, the 
President ; Dr. Alfred Carpenter ; Dr. de Chaumont, Dr. Lory Marab, 
the Registrar of the Institute ; and Major McCoy, the Secretary ; 
made a thorough inspection of the North Surrey Diatri(;t Orphanage 
Institution, at Anerley, which contains between eight and nine 
hundred male and female children, collected from the different Poor 
law Unions within the district. The great«r number of the children 
are &om the lowest neighbourhoods, and their parents represent the 
lowest type in the metropolis — mentally, morally, and in physical 
condition. The visitors first went over the infants' department, where 
the condition of bright health and the cheerfulness of the infants 
were the chief subjects of observation. They were next shown exer- 
cises with wooden dumb-bells, performed by the boys to mnaic. 
The girls have calisthcnio excrciees, directed by the music of an 
harmoniam. Both girls and boys are taught swimming, and tepid 
baths are provided. The manager, Mr. Maryland, explained that 
such eiercises might appear superBaons, but his experience taught 
him that variety in recreation or exercise was essential to cheer- 
fulness Euid health. The children who arc old enough are trained 
in industrial occupations : the girls in kitehen and laundry work j 
the boys in carpentry, tailoring, and alioeraaking; all in the general 
work of the establishment. A largo and well-appointed infirmary, 
being only ii1>ont one-fifth full, was also inspected. 
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On the evening of Satnrdaj, November 8th, on the occasion of 
the close of the Exhibition, a meeting free to all wage-earning 
classes was held in the Public Hall. The chair was taken at 8 p.m. 
bj Dr. Richardson, f.r.8., the President of the Congress, and the 
business commenced bj the Secretary, Major McCoy, reading the 
awards made by the Jndges and other Exhibitors at the Exhibition. 
The awards and the report of the Jndges will be found at page 346. 
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The Presideot, Dr. Richardson, f.r.s., delivered the following 
Addreaa : — 

On Health at Home. 

The old Baying, there ib no place like home, has a singniarly happy 
meaning when it is applied to health and the benefits which g 
from health that is good and beautiful. We who 
forwarding Sanitary work may labonr onr lives c 
little service nntil we can get each home, however 
included in the plan of our work. The river of 
must rise from the homes of the nation. Then it h 
river on which every bleasing will be borne. 

The placard calling together this meeting specially invitea 
ladies — I had rather it had said women — to be present. It ia 
worded in this fashion because we who have invited know that 
wom.eQ are always at home as men are always abroad, and that the 
woman who ia at home most be the continuous and natural guardian 
or ward of the health that should centre in the home. When I, as 
a physician, enter a house where there is contagious disease, my 
first duty is to look at the snrronndjngs. What are the customs of 
the people there, arc they wholesome, are they unwholesome ? If 
the answer be " wholesome and commou sense," then 1 know that 
the better half of success in the way of treatment and prevention ia 
secured. It the answer be " unwholesome, slovenly, disorderly, 
careless," then I know that all that may be advised for the best will 

e than half uselees, because there is no habit on which any 
can be truthfully placed, and because habit in the wrong 
I so difficult to move that not even the strongest ties of 

n are a match for it in times of emergency, 

could then get wives and mothers to learn the habitual 

s of all that tends to health, we should soon have an easy 
victory, and should ourselves cease to be known as the pioneers of 
Sanitary work, the work itself being a recognized system and a 
recognized necessity practised by everybody. 

In the few minutes at my disposal let me try and tell yon what, 
after many years of experience and observation, seems to mc to be 
a few golden rules for securing health at home. 

1. SUNLIGHT AT HOME. 

1. Whether your home be large or small give it light. There is 
no bouse BO likely to be unhealthy as a dark and gloomy house. In 
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a dark and gloomy hoose tou can never see the dirt that pollatee 
it. Dirt accamuUtca on dirt, and the mind soon learns toapoli^iee 
for this condition because the gloom conceals it. " It is no credit to 
bo clean in this hole of a place " is soon the sort of idea that the 
Lonsewife geta into her mind ; the " place is always dingy, do what 
Toa may," is another similar and common idea ; and so in a dark 
hoQse unwholesome things get stowed away and forgotten, and the 
air becoi^es impure, and when the air becomes impure the 
digestive organs becomo imperfect in action, and soon there is some 
shade of bad health engendered is those persona who live in that 
dark bonae. Flowers wonld not healthily bloom in sach a bonae, 
and Sowers are, as a rale, good indexes. Yoa pat the flowers ia 
your windows that they may see the light. Are not your children 
worth many flowers? They are the choicest of flowers. Then 
again light is necessary in order that the animal spirits may be kept 
refreshed and invigorated. No one is truly happy who in waking 
houra is in a gloomy house or room. The gloom of the prison has 
been ever considered as a part of the punishment of the prison, and 
it ia so. The mind is saddened in a home that is not flushed with 
light, and when the mind is saddened the whole phyaical powers 
soon saifer: the heart beats languidly, the blood Sows slowly, the 
breathing is imperfect, the oiidation of the blood is reduced, and the 
conditions are laid for the development of many wearisome and 
nnnecessary conatitntional failoree and sufferings. 

Once again, light itself, ennlight I mean, is of itself useful to 
health in a direct manner. Sunliglit favours nutrition ; sunlight 
favours nervous function ; sunlight sustains, chemically or physically, 
the healthy state of the blood. Children and older persons living in 
darkened places become blanched or pale ; they have none of the 
ruddy healthy bloom of those who live in light. Yon send a child 
that has lived in a dark conrt in London for a few days only into 
the sunlight, and how marked is the change Ton hardly know the 
face again. 

Keep, then, this word in your minds, light, light, light ; «M»light 
which feeds yoa with ita influence and loaves no poisonous vapouis 
in its ti-ain. 

Before 1 leave this subject, I want to Bay a word about light in 
relation to the sick. A few hundred years ago it became a fashion, 
for reasons it is very hard to divine, to placo sick people in dark and 
closely curtained bedrooms. The practice to some estent ia continued 
to this day. When a person goes to bed with sickness, it is often 
the first thing to pull down the blinds of the windows, to set 
up dark blinds, or if there bo Venetian blinds to close them. On 
body and spirit alike this practice is simply pernicious. It may be 
well, if light ia painful to the eyes of the sufferer, to shield the 
eyes from the light, or even shut the light off them altogether; but 
for the sake of this to shut it out of aU the room ; to cut off whole- 
sale it precious influence ; to make the sick room a dark cell in 
which all kinds of impurities may he concealed day after day, is an 
offence to nature which slie ever rebukes in the sternest manner. 

This remark presses with special force in eases where ei)idomio 
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and contAgioHB diseaBea are the aSectiona from whicli the RuSerers 
are saficriDg, for those sffectioss as they livo on uncleanlinesa 
require for their sopprossion the broadest light of day. Moreover, 
I once found by experience, that certain organic poiaons, analogotiH 
to the poisons which propagate these diseases are rendered inno- 
onous by exposure to light, Thna in every point of view, light 
atandfi forward as the agent of health. In sickness and in health, 
in infancy, yonth, middle age, old ago, in all seasons, for the benefit 
of the mind and the welfare of the body, snnlight is a bearer and 
anstainer of health. 

2. BLEEP AT HOUX. 

I have been speaking abont saoJight, and am led by this to 
refer to another and allied topic — I mean night and hours of sleep. 
If it be good to make all possible use of sanliglit, it ia good equally 
to make as little use as possible of artificial light. Artificial lighte, 
ao far, have been sonrces of waste, not only of the material ont of 
Yfhich they are made, bat of the air on which they bum. In the 
air o£ the closed room the present commonly used lamps, candles 
and gORlights, rob the air of a part of its vital constituent, and 
snpply in retom products which are really injurions to life. Gas- 
light is in this respect moat hurtfol, but the others are bad when 
they are long kept burning in one confined apace. The fewer hoars 
after dark that are spent in artiBcial light the bett«r, and this 
suggests, of itself, that within reaaonable limits the sooner we go 
to rest afttir dark the better. We require in the cold season of 
winter, when the nights are long, ninch more of sleep than we do 
in the summer. On the longest day in the year, seven hoars of sleep 
is sufficient for most men and women who are in the prime of lite ; 
on the shortest day, nine hours is not over much, and for those who 
are weakly, ten or even twelve honra may be taken with real 
advantage. In winter, children ehonld always have ten to twelve 
hours of sleep. It is not idleness to indnlge to that extent, but an 
actual saving, a atoring np of invigorated extatence for the future. 
Snch rest can only bo obtained by going to bed very early, say at 
half-past eight o'clock or nine. 

It is really all wrong, at the present season, that we should be hero 
robbing onraelves of sleep. It is wrong as ever it can be that our 
Legislators should often be sitting np, as we know they do, times after 
times, in the dead of night, tryinti; against life to legislate for life. 
It is most foolish that public writers who hold so many responai- 
bilitiea in their hands, should be called upon to exercise their craft 
at ft time when all their nature is calling out to them, rest, rest, 
rest. It is said I am foolish for declaring these things. Is it so ? 
I am standing by Nature, speaking under her direction, and, without 
a thought of dogmatism, I am driven to ask ; — May it not be the 
world that is foolish ? — the world, I mean, of fashion and habit, 
whicli could if it would change the present systems as easily as it 
criticises the view that it onght to make the change. Any way this 
I know, and it is the truth I would here express, that in every man, 
woman, and child there is, at or about the early time I have named, a 
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perBiatcnt pericxlical desire for sleep wbich Bteala on determinate]^, 
■which, taken at the flood, leads to a good Bound night's rest, and 
which resisted never duly retnmB, but is replaced by a snrreptitioTia 
Bleep, broken hy wearing dreams, reetless ItmbB, and bnt partial 
restoration of vital power. I said the other night in this room, make 
the sun your fellow workman. I repeat the aaying now. I do not 
say, go to bed at all seasons with the sun, and rise with it, becansa 
in this climata that wonld not be at all seasons possible; but I eay, 
as a general principle, as closely as you can, make the sun your 
fellow workman ; follow bim ma aoon as you are able to rest, and do 
not let bim staro at yon in bed manj hours after he has commenced 
his daily conrae. Teach your children, moreover, this same lesson, 
and the practice of it, whereupon there will be, in a generation or 
two, even in this land of fogs and dutness, a race of children of 
the sun who will stand, in matter of health, a head and shoulder* 
above the children of this present generation. 

3. BEDS AND BEDBOOUB AT HOUE. 

The mention of sleep causes me to say a woi-d itbout beds and 
bedding and bedrooms. It is a point of the greatest importance in 
a healthy home to let every person in the hoQse hare a separate 
bed. It is a most unhealthy practice for two persons of any age to 
sleep in the same bed. Every person requires some different 
condition from everyone else in order to secure perfectly good 
repose. Take children as an example. One child requires more 
bedclothes than another, or a different kind of bed, or a different 
position before sound sleep can be secarod ; and this can only be 
obtained by giving a separata bed to each child. Then again, when 
two children sleep together, they are enhject to the breath of the 
one or the other, and if both be quite natural it is bad ; but if 
ono be unnatural it is very bad ; and if both be unnatural it is 
seriously bad. Near here, at this moment, a great experiment has 
been tried on this question with the moat striking results. At 
the schools at Anerley every scholar has bis or her own bed ; and 
the wise authorities there, — who have improved the health of 
the children under their charge until the mortality is reduced to 
three in the thousand annually, — tell me that few things have coii- 
tribnted so much to the grand results thoy have achieved as thia 
one practice of having a separate bed for every child. It is 
important to have always a well made bed, and everybody should 
learn to make a bed. A very soft or a very hard bed is a bad bed. 
The bed should be sufficiently soft to allow ail parts of the body to 
feel equal pressure and yet not so soft as to envelope the body. 
The clothes should be laid on lightly, not be closely tucked in. The 
clothes should be light as well as warm. Dense blankets and 
coverlets are always unwholesome. Every portion of the bed- 
clothes should be every day spread out for a short time to the air. 
I do not object to light bod-curtains at the head of the bed : tliey 
keep oft draught, they keep the light from the face of the sleeper, 
and they neither prevent the entrance of air nor light. 
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I must add ona word about bedrooms. It should alwttjs be 
remembered that the bedroom is the apartmeut in which one-third, 
at least, of the whole life is passed, and this remembrance shonld 
BUggost that the bedroom ought to be the room on which most 
trouble after health shoald be bestowod. The rule that is followed 
ifl, with few exceptions, the reverse of this. The sitting room and 
the drawing room are made subjects of the greatest attention ; but 
the bedroom may be small, close, at back of the house, at front of the 
hoDse, anywhere, if it be but couvcnient to get at. It may not even 
have a fireplace ; it may have the smallest window. It is often half 
a lumber room, a place in which things which have to be concealed 
— old boots and shoes, old clothei?, old boxes — are put away. Its 
walla, covered with several layers of paper, may be ifumished with 
pegs, on which to suspend a wardrobe of garments, and it is 
constantly decorated, for snngness' sake, with heavy curtains and 
blinds at the windows, and carpets all over the floor. These 
errors are unpardonable, and health at home is impossible where 
they are committed. The bedroom should be so planned that never 
less than four hundred cubic feet of space should l>e given to each 
occa])ant, however good the ventilation may be. The walls should 
be coloured with distemper or with paint, that, like the silicate paint, 
can be washed three or four times a year. The windows should have 
nothing more than a blind and a half musliu curtain. The floors 
should have carpets only round the beds, without valances from the 
beds. The fnniitnre should be as simple and scanty as is possible ; 
the chairs free of all stuffings or covers that tan hold dust. Of all 
things, again, the room should bo kept clear of vestments that are 
not in use. From time to time a fire should be made in every 
bedroom, that a free current of atmospheric air may sweep through 
it from open doors and windows. I need not say that the floors 
shonld be kept acrnpulously clean, but I wonld recommend dry 
Bcmbbing as by far the best for this purpose. 

4. THE BATH AT HOMB. 

To secure health at home some simple provision should be 
made by which the body of every person who lives at home may 
be subjected to the bath. This wholesome process is frequently 
neglected from the excuse that there ia no convenience for a bath. 
The excuse ia more plausible than real. A formal bath is not at 
all necessary. A shallow tub, or shallow metal bath, in which the 
bather can stand in front of the washhand basin ; a good sponge ; a 
piece of soap ; two gallons of water, and a good large towel, are 
quite sufficient for every purpose of health. To stand in the 
shallow bath, and from the washhand basin to sponge the body 
rapidly over from head to foot, and afterwards to dry quickly is 
evoiything that is wanted if it be carried out daily, and this may be 
so easily done, after a little practice, that it becomes no more trouble 
than the washing of the fac*, neck, and hands, which so many 
people ai-o contont to consider a perfected ablution. In winter 
time the water should be tepid, in summer cold ; and onee a week 
there should be dissolved in the two gallons of water a quarter of a 



pound of Creah washing eoda. This addition cleanses the skin 
efiectuall; and removes acidity. 

5. THE AIR AT HOME. 

In order to secnre health at home it is necesBarj to maintain, 
as far aa can be, an eqnal temperature in the diSerent rooms — a 
temperatnre of 60" Fahr. is neareat to the beet — a fi-ee access 
of air nithont dranghts, and, above all things, an air that is dry. 
Washing days at home amongst the poor are the daya of most 
danger to the young. In the damp atmosphere, colds, aore throat, 
and cronp find easy derelopment ; and in a house persistently damp 
from any canse, consumption of the lungs is induced as if under 
an experiment devised for the express purpose of production. 

6. ANNUAL CLEAKSISO AT nOME. 

From the more strict of our Jewish fellow -subject* I take my 
last lesson for " Health at Home." Their system of complete 
honsehiild cleansing once a year, the cleansing of every article, 
great and small, of every wall and floor and door and lintel, and tho 
removal and destruction of all organic refuse, however minute, is 
a practice which above all others has so saved this wise and 
discerning people from the sconrgoa of the great plngueB, while all 
aronnd nave been stricken and destroyed, that a marvellous 
preservation baa more than once accounted for what was a mere 
natural sequence and natural necessity. Health at home calls for 
this salubrious physical sanctification in every domestic centre and 
circle once a year at least. 

And now I leave my learned colleagues to descant on ventilation, 
good food, good air, and other accessories U> health everywhere, at 
home and abroad. And though fay our united efforts we may not 
essay to lead yon direct to Salutland and its hundred years of 
happy life, we shall take yon, if you will go with ns, a long way 
towards even that promised commonwealth of health and long life. 



B. W. Richardson, m.e 



Health and Good Food. 

In order to get a clear idea of the bearing of the question of 
food and its use in tho body, we must be prepared to look upon 
man as a mechanical engine. As science advances we see this more 
clearly, and can observe how strictly all our actions and iunctions 
are regulated by physical laws. It ia therefore by obedience to 
those lawn that we shall obtain the best results, whilst if we oppose 
them we shall assuredly pay the penalty. The necessity for this 
obedience is plain to all in the rougher matters of physics, although 
it is not so generally admitted in the finer kinds that have to do 
with our bodily functions. Thus everybody knows that if ho goes 
np to a second or third story and comes down again by jumping 
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out of the window instead of using the Btair, he will assuredly 
come to most serjoms grief. Bnt many persons do unwittingly as 

great injury to themselrea in the long run by sins against physical 
laW8 in the management of their own bodies. An engineer knows 
that nnlesB he stokes his engine-fire he will get no work out of hia 
engine, but men often try to get work ont of their bodies without 
atokiug the fire property — that is, without supplying the necessary 
amount of food of proper quality. There is, however, this difference 
between our bodies and a mechanical engine, that, whereas the latter 
will yield no work without stoking, the former may do so for a 
certain time. How is this ? The obvious answer is, by consump- 
tion of the engine itself, and in this lies the peculiarity of tho 
animal or human engine ; the snpply of food does the double work 
of furniBhing energy and repairing worn structure. The wonderful 
mechanism by which the bady is put together permits of oiling, 
repairs and coaling going on without interrupting the actual work. 
We require, then, food proper to fulfil all those fiinetions — mineral 
matter to build up our skeleton, nitrogenous matter to repair the 
softer tissues, and carboniferous matter, which may be barned off 
by the oxygen we take in through the lungs, in order to supply 
energy for active work. Again, we find that we mnst regulate the 
food according to the work done, a larger quantity being necessary 
when the amount of work is increa.«ed. If, on the other hand, we 
take more food than is actually required for our work, it can within 
certain limite be stored in the body and afterwards ntilized, but if 
this is done habitually it either leads to corpulence or to disease. 
On the other hand, if the amount is too little for our work, wo can 
still go on for a certain time doing onr work at the expense of onr 
body. First, the &t is used up, and this in some cases is not a bad 
result, bat then after that the muscles and other tissues begin to 
BofFer, and sooner or later the wastcfiil process must end in disease 
and death. Among the well-to-do classes the chief danger is from 
over-feeding, with the result of throwing upon the liver, heart and 
other oi^ns an amount of work they cannot accomplish; hence 
arise various diseases, indigestion, palpitation, liver- com plaints, 
gout, &c. Among the poorer cIb.sscs the danger is too often from 
under- feeding, and this is especially the case with the women and 
children. This is one of the causes of the excessive death-rate 
among children in those classes ; they are underfed as infants, in 
consequence of which they either perish or live to grow np ill- 
formed and unhealthy, and aftern'ards to give birth to offspring 
who add inherited bad health to the other evils that await them. 
Sometimes people think little of a period of starvation {when it 
does not immediately affect themselves) and are under the impres- 
sion that its results are soon recovered from ; some people again 
voluntarily fast, either for the good of their health or as a religious 
rite, or perhaps through sheer negligence ; some again do it by way 
of scientific orperiment; whilst not a few do it involnntarily by 
way of punishment. Now it is important to know that eveu a 
temporary starvation is a much more serious thing than most people 
imagine, and there seems good reason to believe that serions con- 
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seqnenccB may be traced to this cause, which has up to lately been 
only slightly suspected. A most important paper has l)ecn written 
within the last year by Dr. D. D. Cnnninghftm, of the Indian Medical 
Service, in which he givea an account of his researohcB into the 
effects of starvation on both plants and animals. Ue there shows 
that when they are deprived of nourishment for a, certain time a 
series of changes go on in their strnctiires which are not easily re- 
covered fi'om, and, if they are prolonged too far, are quite beyond 
all repair. The living membrane of the stomach and bowels, on 
the good condition of which all the nourishment of our body 
depends, nndei^oes a pecniiar and fatal fonn of decay, so that even 
if food be snpplied it cannot be digested or taken up into the body 
for use; it consequently beeomes irritating instead of nourishing' 
and the cause of death in place of life. 

In this way we can eiplain the terrible mortality in Indian 
famines, especially in the camps of relief, and the hopelessness of 
trying to remedy the mischief after it hos reached such a pitch. 
The proper way is to prevent, if poseihle, the occnrrenc© o£ such 
calamities, by every measure that lies in our power. Bat this has 
a serious application nearer home; if even the temporary lose of 
proper food is so dangerous an evil, how doubly responsible is the 
man who speiida on his vicions indulgence the money that oaght to 
feed his wife and children ! It also affects in a very serious way 
the question of strikes, which have assumed so much importance 
of late years. I am not going to diecass the point here, as to 
whether or not strikes are an advisable way oE trying to raise the 
market value of labour, but I think it is a question that well 
deserves carefnl consideration, whether or not strikes, with theip 
attendant misery and starvation, are not a most fatal weapon to use, 
even when they are apparently successful. That wages are lost in 
the Btmgglc we know, bnt it ought also to be known that health 
may bo, and doubtless often is, lost at the same time; with this 
Bod difference, that the loss of wages may be made np in aftertimoa, 
but the loss of health in too many coses never c-an be so repaired, 

Bnt there is more than one kind of starvation. I have np to 
this time spoken of more or less complete deprivation of all food ; 
bnt there is {mrtial starvation by deprivation of une particnlor kind 
of food — and this is not only common, bat among the poorer classes 
of the people almost universal. One porticvdar kind of this form 
of starvation has been more the snbjcet of inquiry perhaps than 
any other — namely, that which depends upon the loss of vegetable 
food, more especially what are called green vegetables, and fmit. 
The consequence of such star^'ation is known as scurvy, a disease 
formerly very common in the northern or colder parte of Europe, — 
a disease which used to be the terror of our navies and our mer- 
chantmen, and which ever lies in w*ait for armies, sometimes even 
in their hour of victory. Happily, the caosc of the disease is known 
and its remedy, so that now, by the aid of lime-juice, we can send 
our ships to sea without fear, and scurvy is bat little known now, 
except where ignorance, greed or obstinacy on the part of com- 
manders leads them to expose those under them to its terrible 
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ravages. I have been inyaelE a witness to tlie havoc it created in 
the Crimeaa War, and we should have had a somewhat sad story to 
tell of oar late occapation of Cjpraa, had it not been for the 
abandance of grapes and other fruit in the ialand. But apart from 
those terrible a.nd startling' outbreaks of the disease, I am snre a 
good deal of it exists in a milder form among a large number of 

feople in this country, on account of the neglect of vegetable food, 
t is a good thing that potatoes have become so general an article 
of diet, as tliej are excellent remedies for scurvy ; but half the good 
they do is lost in onr way of cooking them. By peeling them 
before cooking, the moat volaable part of the jnice is lost; they 
ought to be boiled in their ekina, or steamed, or, if it is necessary 
to cat away portions when they are not very good, they should 
be stewed or made into a sonp, so that the liquor they are cooked in 
is consumed as well. But should potatoes fail, every effort should 
be made to procure green vegetables, such as cabbage atd the like, 
and onions, as the bcBt substitnteB. 

Another form of starvation is the want of nitrogenous or flesh- 
forming food. This food is best known in the form of meat, eggs, 
cheese, or milk; but it exists in large quantities also in tlour, oat- 
meal, Indian meal, and especially in beans, peas, and lentils. These 
last — beans, peas, and lentils — are most noDrishing, and ought to 
bo much more used than they are : they contain much more of the 
flesh-forming food than the best meat, and would form a cheap and 
cxcelient enbstitate when meat ts dear. Meat itself, too, would be 
much more usefully aud economically prepared by being made into 
a soup or stew with vegetables, instead of the wasteful process of 
grilling or roasting. 

Another form of starvation is the want of fat, and this is very 
frequent, on account of the dearncss of most kinds of fat, Fat is a 
znost essential thing, and no hard work can be well done without it. 
Children suffer especially from the want of it, and there is little 
donbt that deprivation of fat is one serious influence in the pro- 
duction of that terrible disease, consnmption. Indeed, one eminent 
physician used to express the opinion that consumption in England 
was due to the high price of butter. Although not all the truth, 
it is still in a large measure true; and certainly if children could 
be more generally fed on milk in their earliest years, and get a fair 
share of butter when able to eat it, they woalj be not only more 
healthy themselves, but would also be the parents of a healthy off- 
spring. As it is, infanta are too generally fed with bread or biscuit 
sop, oorn-flonr, or such like starchy foods, which the poor little 
stomach does not know what to do with, for digesting it is im- 
possible ; pain is the result, the poor little thing cries aud gets 
slapped by its mother for being fractions ; whereas it is rather the 
mother that oaght to suffer for feeding it wrongly. I do not wish, 
however, to throw too much blame npon ber, seeing that she is too 
often 60 heavily weighted with want of knowledge and poverty. 

F. CB CnAUMONT, M,I1., F,R.«. 
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Health and Good Air. 




There can be no health witbont pare air. Impnre air either 
inside or oatside yonr houses entniU sicknesa and increased mor- 
tality. There is no better barometer to ebow the constitntion of 
the air than children. 

In towns where the boildings are crowded together, and there ie 
no circnlation of air, the pale faces of the children show that thej 
suffer from want of air. 

The air of a town is less pure than the country air, because of tbe 
quantity of particles of impnre matter with which it is filled. Town 
air contains particles of soot and Gnlpharoas acid derived from the 
burning of coal, is full of dust from tke atreets, which is mainly 
formed of horse dung ; the act of breathing throws out particles of 
matter from the body ; similarly tbe sewers pour out their gases, 
and all these particles float in tbe air, until the oxygen of the air can 
a<;t upon them, and alter their character. 

There is formed in abundance in pure country air a sabstance 
called ozone, which consists of oxygen in a peculiar condition, and 
which acts with great rapidity in altering the organic matter which 
Scats in the air. In town air this substance rarely exists, as it 
seems to be rapidly used up in endeavouring to destroy the impure 
emanations with which town air is filled. A friend of mine told 
mo that he had recently made experiments on the oaone in the air 
on the pier at Brighton, and that when the wind blows from tbe 
sea he found plenty of ozone j when it blew directly over the town 
be found scarcely any. 

Then impnre matters, suspended in the air, hang about in the 
lower strata ; as jou ascend the air is purer, at 100 feet high they 
are greatly diminished ; at 300 or 4ti6 feet high the air is nearly 

However impure the air of a town may be, the condition of air 
in a boase must be still more impure, 

Tbe movement of air out of doors averages 12 miles an hour or ' 
17 feet in a second. This movement is rarely leas than from 4 to 
5 miles an hour or 6 feet in a second. 

Imagine a frame about the height and width of a human body, 
measuring abont 6 feet by 1^, or 9 square feet : multiplying this 
by tbe velocity of movement of the air at G feet a second, it will 
appear that in one second 'li cubic feet, in one minute 3,240 cubic 
feet, in one hour 196,400 cubic feet of air would flow over one peraon 
in the open. 

In a room the conditions are very different. The main sonrca 
of impnrity in a room in which people are congregated arises froni \ 
the eflect produced on tbe air in the process of breathing. la this 
process— I. The oxygen is diminished. 2. Tbe carbonic acid i 
inci-eased. 3. A large amount of watery vapour is produced. ^ 
There is an evolution of ammonia and organic matter, i. A con- 
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Bidera.bla amount of suspended matter is set freo, consistiag of 
epithelium and molecalar and cellular matter, in a more or leBS 
active condition of putrefaction. At the same time, portiooB of 
epitlieliam are constantly being given off from the skin, and even 
pas cells from suppurating snrfaces ; as, for instance, with snrgical 
cases in hospitals. 

I will mention two well-known standard cases of the effect of 
want of fresh air in a confined space, viz r — the well-known cases 
of the Black Hole at Calcntta, and the steamship " Loudonderry." 

In the year 1750, 146 individuals were confined in a small cell, 
known as the Black Hole of Calcntta. This cell waa 18 feet long 
by 14 feet wide by 10 feet high, being so small that the last person 
of the 146 had to be crashed in upon the rest with violence a^ the 
door was closed and locked. The only means of ventilation were 
two small holes. In the morning 123 corpses were taken out, and 
23 beings, who could scarcely be said to be alive. 

The steamship " Londonderry," left Sligo for Liverpool, on 2nd 
December, 1848, and stormy weather coming on, the captain forced 
2<X) steerage passengers into their cabin, which was 18 feet by 
11 feet and 7 feet high. The hatches were battened down, and 
covered with tarpanlin. When the cabin was opened, 72 persons 
were found dead, and several expiring. 

These were deaths caused by breathing over again air which had 
been previously breathed without any addition of fresh air to 
dilute it. 

If it were desired to supply in a room a volume of fresh air com- 
parable with that supplied out of doors, it would be necessary to 
change the air of the room from once to five times in every minute, 
bat this would be a practical impossibility ; and, even if it were 
possible, would entail conditions very disagreeable to the oocupants. 

Hence, to maintain the comfort and temperatare we deaire indoors, 
we sacrifice purity of air. Therefoi-e, however impure the outer 
air is, tliat of our houses is less pure ; and it may be accepted as an 
a»iom that by the best ventilating arrangements we can only get air 
of a certain standard of imparity, and that any ventilating arrange- 
inents are only makeshifts to assist in remedying the evils to which 
we are exposed froni the necessity of obtaining an atmosphere in 
our booses different in temperature from that of the outer air. 

In fixing the standard of purity or imparity in air regard must 
be had to the moistnre of the air, it must not bo tixi> dry or too 
moist. The moisture is measured by the difference between wet and 
dry bulb thermometer. This difference should not be less than 
4° Fahr., or more than 8° Pahr. The maintenance of a certain amount 
of purity or impurity in a building dependii on the ventilating 
orrangementB. 

We are told by theory that a room containing an air space of 
1000 cubic feet, occupied by one individual, would require to be 
supplied by 3,000 cubic feet per hour, in order to maintain it in a 
proper condition of purity and humidity. But in our temperate 
climate, a careful practical examination of the condition of 
barrack-rooms and Iwspitals, judged of by the test of smell, showed 
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that armn^ementB which appear to provide for a volnmc of air 
mach teas in amoaut than that obtained by calcalation will keep 
the room in a fair condition. 

From eimilar experiments made in Boldiers' barraoks, these 
resalts hare pointed to about 1200 cubic feet of air admitted per 
man per hoar in barrack-rooms occnpied by persons in health. 

This need not be set down to errors in calcalation or in theory. 

There are many data which cannot be brongbt into the theoretical 
calcalation. For instance, the carbonic acid disappears in a newly 

filastered or lime-washed room, and coold be recovered from the 
ime ; therefore a newly cleaned, lime-washed room will present 
different conditions from a long-occupied, dirty room. Washing' 
with qnick-lime destroys fungi in dirty walls; the same effect 
is produced by salpbnroaa acid fumigation. Air has the same 
property, especially dry air ; and hence, opening w^indowa, tnming 
down beds, and all such measarce, act directly on the subsequent 
state of the air. Therefore an enormous effect is produced on all 
the elements of the above calculation if the windows of a room are 
kept open for several hoars a day, instead of being ofosed. 

Besides this, the conditions under which the air Sows in and oat 
of a room are so varied. The walls and ceiling themselves allow 
of a considerable passage of air. 

TJio ceiling affords a ready instance of porosity. An old ceiling, 
it will be observed, is blackened where the plaster bos nothing over 
it to check the passage of air, whilst under the joists, where tne air 
has not passed so freely, it is less black. On breaking the plaster, 
it will be found that its blackness has arisen from its having acted 
like a filter, and retained the smoky particles, while the air passed 
through. 

Ill-fitting doors and windows allow of the passage of a con- 
siderable quantity of air. 

In a temperate clinmto, where the changes of tompteratare of the 
outer air are rapid and considerable, these means of producing the 
outflow from and the inflow of air intj) a confined space arc in 
constant operation. 

Lo me give you an instance — 

Thus a bed-room twelve feet by fifteen feet and nine feet higb, 
which is generally considered a sufficiently large room for ddo 
person, requires, if a proper degree of purity of air is to be main- 
tained in it, that the air should be renewed at the rate of about 
1880 cubic feet per hour for each individual occupying it. In a 
common lodging-hoase, six persons could, under the Act, sleep in 
such a room ; the air to be removed and the fresh air to be admitted 
for this number will be 11,200 oabic feet per hoar. If the room had 
afire at bed- time the velocity of air in the flue at about three or foor 
o'clock in the morning would probably, with an ordinaiy Bveraga 
outside temperature, be about two feet per second. An ordinary 
flue of fourteen inches by nine inches would under such conditions 
remove about 6500 cubic feet per hoar; bnt the law makes no pro- 
vision for flues in sleeping rooms, except in the case of cellars ; 
and, moreover, the absence of inlets (or fresh air to replace that 
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drawn off hj the cliimney-fliie materially obecka the dranght in 
the Hue. If ia HDch a room no arrangement is made for the renewal 
of the air, in a ten hoara' period of night occupation of the room, 
the amonnt of carhonic acid and other emanations from each occu- 
pant diffused thraogh the air woold be ten times aa great as the 
nenal amount in fresh air ; and with the dz occupants might be 
fatal. The safeguard in practice against snch extreme vitiation ia 
the badly-fitted doora and windows, through which some eichauge 
of air takca place, and the exchange is much accelerated by the 
lowering of the temperature of the outside air during the night. 

In rooms occupied aa living rooms the air deteriorated by the 
burning of light^ must be provided for in addition to that dne to 
the occupanta, and (aa shown above) an ordinary gae burner 
deteriorates the air as much as six individuals at least. These facta 
bring home to the mind the importance of providing in a systematic 
manner for the renewal of the air of all inhabited space : that is to 
say, the removal of the vitiated air, and the introduction of fresh air. 

It may be summed up that, what«ver the cubic space is, the air 
in a confined space occupied by living beings may be aBEumed to 
attain a permanent degree of purity, or rather impurity, theo- 
retically dependent upon the rate at which emanations are given 
out by tho breathing and other exhalations of the occupants, and 
upon the i-ate at which fresh air is admitted, and that, therefore, 
the same supply of air will equally ventilate any space, but the 
larger the cubic space the longer it will be before the air in it attains 
its permanent condition of impurity. Moreover, the larger the 
cubic apace, the more easily will the supply of fresh air be brought 
in without altering the temperature, and without causing injurious 
draughts. One of the chief difficulties of ventilation arises tram 
tho draughts occasioned thereby. Everyone approves of ventilation 
in theory, but practically no one likes to perceive any movement 
of air. 

These condiiiona point to the care which sljonld be exercised in 
the form of rooms, the position of windows, doors, fireplaces, and 
other matters. We should study how the currents of air move in 
a room : what is the effect of the form of a room on the circulation 
of these cnrrenta of air : for instance, a lofty room with the tops of 
windows some distance below the ceiling, and without outlets for 
air at the ceiling-level, becomes dangerous, unless a constant circn* 
lation of air goes on, because the heated air, loaded with impurities, 
ascends, stagnates in the space near the ceiling, cools, and falls 
down, and re-mixes with the air in the lower part of the room, and 
thus increases its impurity. 

These effects are modified by anything which causes circulation 
of tho air. The open fireplace ereatea circulation of air in a room, 
with closed door and windows. The air ia drawn along the floors 
towards the grate ; it is then warmed by the heat which pervades 
all objects near the fire, and part is carried up the chimney with 
the smoke, whilst the remainder, partly in consequence of the 
warmth it has acquired from the fire, and partly owing to the im- 
petus created in its movement towards the fire, flows upwards 
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towards the ceiling near tbe cTiimney breast- It passes along tho 
ceiling, and, as it cools in its progress towards tbe opposite w&ll, 
descends to the floor, to be again drawn towards tbe fireplace. 

Thns the open fire, whilst continaally remoTing a certain qnantitj' 
of air from the room, which mnst be replaced by fresh air, caoseB 
an efficient circnlation of the air remaining in the room. 

It is impossible in the short space allotted to me to give yoD a 
lectnre on ventilation, and its accompanyiug science, warming. 
Warming and ventilating must go hand-in. hand in this climato. 
Tbe reason why ventilation is so mncb objected to, and so little 
practised is because people endearoar to bring in fresh air in cold 
weather without tempering it. In a large room, well warmed, yon 
may by jndicions arrangements bring in cold air to the large mass 
of warm air in the i-oom without discomfort, but in a small mom 
where the volume of air flowing in more nearly approaches that 
of the air in the room, you must temper the air in cold weather 
before admitting it, if yon are not to feel a dninght. 

In conclngion let me urge upon yon to think npon this matt«r. 
Sanitary Science is made np of simple principles which are within 
the reach of everyone to understand, and if you will only attend to 
these principles you will find your health and that of yonr children 
improved, and yonr power of work and usefnlnesa vastly increased. 

DoDGLia GiLIOH, C.B., D.C.L., F.B.B. 



Health and Pure Water. 




TsK first duty of an Englishman is one which I fear is lesa 
observed than it should be. In timoa past when Nelson signalled 
that " England espects evety man to do his duty " it was under. 
stood that it was both a duty and a privilege to obey orders. Now- 
a-days, when we seem drifting into a condition when everybody is 
to be equal, and therefore nobody is to be master and nobody to 
issne orders, I do not quite eeohow things are to work equally 
well. 

Ton probably wonder what this remark has lo do with my sub- 
ject. I am one of the old-faahioned type, who like to work ander 
orders. Onr President said, "Mr. Symons, yon will take ten 
minutes for Pure Water." There were my orders, with the limits 
of time and subject — short, sharp, and decisive. It is a pleasure 
to obey ancb inBtructions, even if it is not very easy to carry them 

Pure water. Well, to begin with. Considering the myriad sonroea 
of pollution and contamination which have prevailed not only since 
man came upon the earth, but even long before, is it not rather 
remarkable that there is a drop of pure wat<?r left ? Look at the 
mass of foulness hourly poured into sach rivers as the Clyde and 
the Irwell, by the side of which the Thames is purity itself, Look 
at the contamination from mining works, from manufactures (paper 
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for instAnce), from dje works, &o. Or, abandomng all ttionghts 
of indaatrial appliances, pass in review the countless miHions of 
fauman beings who have lived and died on this ^lobe, of the still 
more conntless tnillious of animalB, cattle, reptiles, and birds, all 
which have h^l their sliare in contaminating the water supply of 
the earth. And even to this list we mast add the fermenting 
juices of decaying veget-ation, which in tropical regions are not 
to be ignored. Think of the thonsanda of tona — nay, monntains — 
of filth which have streamed down every river on the globe, and I 
am snre tbat you will agree with me that it is a marvel and a mercy 
that with trifling eiceptions the water anpply of the world is aa 
copious and as pure as it was thousands of years ago. 

I have not time to trace the varioas means whereby all this foul- 
ness is removed. I can only stop to remind you of two facts. 
Everybody who has started an aqnarinm knows that the secret of 
keeping the water bright and beautiful is to exactly balance the 
animal and vegetable life existing in it. And so on a larger scale, 
the weeds of our rivora extract mocli of the animal matter con- 
tained in the water, and what with weeds and what with the action 
of atmospheric oxygen upon the water, a dirty river may become 
almost clean ere it enters the sea. But a far stronger reason is in 
the fact that all our water supply, no matter whether we gather it 
on our roofs, dip it out of a brook, or pump it from the bowels of 
the earth, is rain. Rain is condensed vapour, but vapour raised 
from dirty water is clean. The sun may raise vapour from a filthy 
lagoon, hut that vapour pasacs into a cloud purer than from the 
finest laboratory in Europe, the cloud floats off and bears its 
burden of pure water to the region where it is needed. If man 
does not get pure water, he has himself to blame for its contami- 
nation. 

Considering the sharp lenson which water-works sn peri nt«n dents 
have received from a fatality in this neighbourhood, I need say 
nothing to a Croydon audience upon the desirability of their scru- 
pulously guarding against the pollution oE water required for food 
and for food utensils. But however pure the water may be when 
it flows through the street mains, that purity will be of little 
moment if the domestic fittings, and I must go further and say the 
domestic arrangemente of the people, are not what they should be. 
Every traveller by rail knows that the waterbntt — that fonl, slimy, 
open receptacle for blacks, leaves, and an etcetera which I will not 
specify — is far from extinct. People of a somewhat higher class 
get a little fright about bad water ; they rush off and buy a filter, 
and having done so, soon forget all about it and leave the poor filter 
to purify all the drinking-water of the household for all time to 
come. If the water wants filtering, it is obvious that the filter is 
intended to keep back some obnoxious substance, but if so, siirely 
the filter itself must soon become clogged and noisome- My im- 
pression is, that when water requires filtering, the subject is alto- 
gether a more serious one than is generally supposed. In ordinary 
towns I do not think that filters do any harm, because the water is 
nsoally so good that there is little to pollute the filter, and even if 
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the filter is neglected for years the water probably passes out in 
niDch the same condition as if no filter were there. 

One word before I leaTo this subject. I am no authority 
reBpecting fitters. Do not attach any weight to m; remarks except 
as far as the thoughts commend themselres to yonr judgment ; and 
on no accoQDt regard them as an attack upon filters in general ; 
what I complain of ia the unintelligent misnsc of filters. I do not 
attack their use, bnt their neglect. 

The ordinary public are apt to look npon rain as a nuisance — and 
this year at any rate an excessive supply has cost the nation many 
millions sterling, — but as atl onr wtitcr comes from the rain the 
amount that falls in different districts is a matter of great pablio 
importance, although Government do not seem to think so; for they 
leave it to private enterprise to determine atl the phenomena con- 
nected with its distribution. That, however, by the way. I have 
mentioned the subject because I thought it might be of interest to 
you to see a map which, by gradations of tints, shows the districta 
where the rainfall is greater and greater, the darker the cotoor tha 
^cater the fall of rain. Here, at Croydon, as Mr. Cordcn told ns 
in his paper, the fall of rain is atwnt 25 in., bnt the districts marked 
with the deepest tint have at least three times ttiat amount, and 
in those districts are spots where the fall is four, five, six, and almost 
seven times as great as it is here. Need I say that these localities 
are veritable mines of the priceless treasure— pure water. 

Several causes are tending to render pure water increasingly 
scarce in this country. Our population is increasing at a rapid rate, 
and therefore more clean water is required and more water is 
dirtied every year. The moorlands, whence much of oar best 
drinking water comes, are yearly being brought into cultivation 
(which moans treated with manures, Ac, which will dissolve and 
mn into the streams). Our rivers have many of them liecome 
rather sewers than rivers ; and no matter how bright the effluent 
water of a sewage farm may be, it is hardly pleasant to be obliged 
to drink it. The tendency of our ]iopalation to congregate in towns 
of groat size, renders the providing of an adequate supply of pure 
water for their nse a matt«r of great difficulty and magnitude, and, 
as there seem very strong reasons against the supply of two 
qualities of water to each house, the total volume of pure water 
required for our large towns is enormous. There has moreover 
sprung np a sort of rivalry in the promotion of big schemes ; and 
as there is no public department to look after tlie subject, and tha 
decisions are given by Private Bill Committees who never have the 
national bearing of the schemes brought before them, the reanlt is, 
as I have said before, that the rich and the venturesome have it all 
their own way, and the committees hand over to them in perpe- 
tuity stores of water which, under a wiser rigime would be duly 
administered for the benefit of the nation at large. 

G. J. Symo-vs, F.R.8. 
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Health out of Doors, 

At the wish of Mr. Edwin Cliadwick and by the kind invitation 
of tlie Chairman of the Schools' Management Committeo (Mr. 
Wainwrjght), aeveral mcniberB of the yanitary Congress, with 
myself, paid a visit to the North Sarrey District Schools at 
Anerley, when certain facta with regard to the method of cdncation 
paraned there wei-e made known to us, and were so remarkable that 
I hope you will excuse my bringing them again to your notice to- 

As a ratepayer in Croydon I had Icnown of the existence of these 
schools, bot had never had the privilege of visiting them, or know- 
ing so mnch of the internal management before the present occasion. 
The schools wore first institatod in tho year 1S4!I, and were an out- 
come of a similar establishment on Westow Hill, kept by Mr. Anbin, 
where for many years children had been farmed from several London 
parishes ; bnt after a Government inquiry, held in conseqaence of a 
serious outbreak of cholera and a large mortality, it was decided to 
build the present establishment, where children beloQKing to the 
four districts in North Snrrey —Wandsworth, Lewiaham, Ricli- 
mond, and Croydon— sh on Id be sent, boarded, clothed, and edu- 
cated, the expense of each child being defrayed by the particular 
union in which the parents of the child resided. 

It is more especially with the method pursued and the extra- 
ordinary resulta achieved that I wish to claim your attention to- 
All work is done by the children as far as practicable. 
The domestic duties of the house, as well as making their clothes, 
are done by the girls. Agricultural, inochanieal, and other labour 
is contributed by the boys as far as their age and the insufficient 
time at command for learning a trade will permit. Their number 
averages over 800, and they are only drafted here from the work- 
honses in the district, either from the poverty of or desertion by their 
parents. It is proper to add that when children are received hero 
from tho ages of three or four years, they are first placed in a pro- 
bation ward for three weeks to ascertain if they are incubating any 
infections disease, whilst both then and hereafter each child aleepa 
in a separate cot or bed. This has been found to exercise a great 
iuflnence in promoting health and preventing disease. 

I will not weary you with too many details, my object being to 
direct your attention to the half-time system, i.e., half the time 
being devoted to mental and the other half to physical labour. At 
present, more for the conventenco of tho labonr-master than any- 
thing else, tho half-time system ia only partly carried out; the 
proper method would be, naif the day — say, the morning being 
occupied by teaching, the afternoon in handiwork of some kind. 
Throe alternate days are given to the schools and the other three 
to Rgricultitral labour, or trade, the position in each week being 
reversed. 
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After a trial, during the laat acven years, it bas been found that 
since physical and gymnastic exercises have been introdnced, not 
only has the health of the children been improved, but better order 
and discipline have been maintained in the school and dormitories, 
and their physique haB been materially improved by it. Ab an 
instance of this, some boys were required for the training ahip, 
" Excellent," and the lads being asked to volunteer, sixteen or 
Beventeen st«pped ont from the ranks. Of these none were rejected 
by the medical authoritieH, their cbests being all of the proper 
standard size, whilst of a simiLir batch of boys dmwn from another 
school of the siime class more than half were rejected. In the last 
twelve months there have only been two deaths ont of SOU children; 
one of these was a boy who died 6ve or sis weeks after admission, 
from old Inng disease ; the other was a child who, having been 
deserted and left exposed all night on Wandsworth Common, had 
never recovered the shock to the system induced thereby. The 
ordinary mortality does not exceed three per 1000. 

You may fairly nsk — what is the object of telling ns all aboat 
these schools and their inmates ¥ Well, it is this r — A large pro- 
portion of you are parents, and I wish to draw your attention to tho 
necessity for not cramming yonr children with too much book- 
learning, but by adopting the old maxim, "A sound mind in & 
sound body," to let them have more play and more bodily exercise. 
We find in a school such as this, where children are drawn from 
the lowest order of society, exposed to the risk of frequent inter- 
ruption to their education (for unless they are orphans, if the parents 
leave the workhonse in which they are temporarily residing, they ara 
compelled to take their children with them), that the children here 
are eqnal to others attending a School Board school, whilst of the 
one-third of the number in this establishment, which is the proportion 
of children who are stationary, they excel the School Board children 
by the age of eleven or twelve. All these data are worthy of note, 
and I should like teachers in private sehoola and parents generally 
to notice them, because I am satisfied that as a rule sufficient 
attention is not paid to bodily training and exercise, more especially 
with girls. Why should not girls play (as at Anerley) not only 
with their hoops and skipping-ropes, but football (of course this 
only means kicking the ball about), trap-bat and ball, cricket, &c., 
in addition to the dumb-bell and manual exercises, which ai« 
rendered pleasant by the accompaniment of music and singing. 

We may now leave Anerley, and study girls of our own social 
Btanding. Take, for instance, those who are just leaving school, or, 
as it is erroneously termed, "fiiUsked their education." What exer- 
cise or physical eaertiou do they take in the course of the day ? A 
short walk or loonge of an hour's duration in a town, looking at 
the shops. Why should not these young ladies take more physical 
exercise P It is too much the fashion for such as these to lead a 
purely artificial life; "they toil not neither do they spin." Thair 
minds either become a blank, or lose much of that intellectuality 
which is so pleasant and yet so rare a feature in the young. 

Why is this ? Because their very existence is at war with time 
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and nature. One day is prettj mnch the same as trhe other : the 
same listless promenade, the same feeling of eiinid, the same longing 
for bedtime, that another da^ haa passed. 

Given the disease — point ont the remedy. I wonld ni^e upon 
all girls that as soon as they leave school they should take mora 
physical eiertion. This may be done in two ways : — 

First. By cultivating some of thoap sciennes which would teach 
them to look " through Nature up to Nature's God." 

What can be a more feminine occapation than the stndy of 



Botany. 

Cowper say a ; 
compound man, i. 
exquisite in their 
found in every 1 



" The love of nature, 'tis an ingredient in the 
ifnaed at the creation of his kind." What more 
simplicity than the wild flowers which are to be 
edge-row or eountry lane. The choicest exotica, 
cultivated at a larger coat and with great skill and care (themselves 
growing wild in tropical regions), can do no more than compare 
favourably with fhe simple posy gathered in an afternoon's ramble 

Geology iu its elementary form is well wortli more study than is 
given to it. How many young people, and older ones too, who have 
strolled to our beautiful hills at Addington, and seeing the bed of 
smooth water-wofn pebbles scattered over the sorioce, Lave ever 
given themselves the trouble to think, " Why are these here ? How 
came they here ?" and have drawn an analogy between them and 
tbe shingles on the sea-shore ! Tet these pebbles at one time 
formed the shore of an ancient sea, precisely as at the present day 
at Brighton and elsewhere. They then became the estuary of some 
tidal river. This you can see by the fossil oysters fonnd amongst 
them, which were just as now, living and dying on the spot. 

All this is good mentol food, and conjoined, ns it must bo, with 
bodily exercise, is one source, among others, which leads to 
" Health out of Doors." 

Another, or second method, would be gymnastic or bodily exertion, 
combined with amusement. 

What are those which ore available for girls ? 

In later years it has been much more the fashion than formerly 
for girls to skat«, but our winters are so variable and safe ponds so 
few, that the opportunity seldom arises for it to be frequently 
enjoyed. In summer there is lawn-t«nniB, but every one has not 
the privilege of a garden sufficiently large attached to their house. 
In every town in the kingdom of the size of this, or even smaller, 
I would establish a gymnasium, with a court attached saitable for 
rackets, fives, or lawn-tennis, which, I am told, is a beautiful game 
on a skating-rink surface. It should be opened during the day for 
ladies onlij, the evening being given to the sterner sex. I know 
medic:illy that such a thing is urgently needed. All fancy work 
nndertjiken by ladies is an in-door occupation, and often necessitates 
a cramped position in tho worker. When girls found that they 
could enjoy themselves in some out-door game freely, without any 
overlookers or fault-finders ta say this or that was unladylike, or 
some nonsense of that kind, they would sjieedily bocomo absorbed in 
the game — and what would be thenft«r result? Mustdes would be 
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brought into play which no amntrnt of crewel, embroMery, or 
other work could develop ; their cbeste wonld be expanded ; the 
mind being engrossed with the interest taken in the game, the body 
would an a necessity get fatigued, any vain or unbecoming thought^ 
driven away, and thus a healthy moral tone imparted. 

There need bo no apprehension of any yonng girl becoming too 
forward or hoydenish, for the reason she would be in the society 
of her own sex, and a time would come sufficiently soon when ahe 
wonld not care to join in amusementa which a year or two previously 
she was only too happy to participate in. 

27(6 Skating Biiii where a portion of onr Sanitaiy EihibitioD U 
being held is for sale. Can we not purchase it, form a Limited 
Company, and adapt it to such a pnrpoae as I have named P 
The object should not be excessive pecuniary gain, bnt it might bo 
made not only self- supporting, but pay a small dividend, so that 
capital should not bo felt to be either thrown away or nnemployed. 
By being thrown open {more especially as a Qymnasinm) to young 
men in the evening, they in their turn would be provided with 
healthy recreation when they return from business — a far more 
profitable occupation than lounging in our thoroughfares, smoking 
to excess, or making bad acquaintances. 

I have shown, I hope, clearly what is accomplished by physical 
education at the North Surrey District Schools, and I have ventured 
to hint how much might bo effected in the same direction with 
auothcr cUsa of pupils. Hemember the paramount importance it is 
that the young, who will one day be the parents of a future genera- 
tion, should be healthy now. It behoves us all, therefore, not only 
to advocate but pnictically to assist in carrying out the work ; and 
if we are to become the long-lived people which our President pre- 
dicted in his inaugural address we might be, we must not w&it for 
the 200 years, but make a beginning at once, and then carrying on 
OUT imagination some twenty years, picture ourselves pointing viih 
pride and congratulation, not only to 1879 as the year of the Sani- 
tary Congress, when important and vital facts were 6rfit revealed 
to us, but turning to onr grandchildren, congratulate onrselvea on 
the improvenjent which has been secured in their mental and bodily 
culture, by which they have been fitted morally and socially for 
every station in life in which it shall please God to call ihem, 

J. H. Stbono, h.d. 



On the Technical work of the Sanitary Institute of 
Great Britain. 

Tivo impoi-tant questiouB naturally suggest themselves; one at 
the opening, and the other at the close, of a Congress, like that in 
which we have been engaged. Previous to the opening of the 
Congress, everyone was inquiring ns to the character of the work 
to be done. At the close of it, the critics ai-e busily discussing 
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wli&t has been, or is likeilj to be, the outcome of it. The cluiraoter 
oE the work done is now a matter of history, and I shall leave 
to others tho task of analyzing aod passing judgment npon the 
various matters brought forward and discussed at the Congress. 
In tho few remarks which I hare been invited to make npon tho 
Congress, I shall confine myself to a brief consideration of its 
relation to the more technical work of the Institute, and give a 
short sketch of the principles upon which the Institute was 
founded. 

The holding of a Congress, although a very useful method of 
bringing the work of the luetitute into contact with public opinion, 
is not 1^ any means essential to its existence. Should the Council 
at any time decide to suspend the Congresses altogether, or to hold 
them at longer intervals, it would not be the slightest indication 
that the work and usefulness of the Institute was on the wane. 
On the contrary, it would rather go to show that the technical work 
of examining and teaching which it has initiated was absorbing all 
its energy and force. 

If the holding of Congresses formed no part of the rahon d'etre 
oE the Institute, at its foundation, some who have recently become 
acqoainted with it may be interested to know what is the technical 
work to which reference baa been made, and tho means by which it 
is carried out. 

The pursuit of Sanitary Science required for its development 
that some organization should be supplied as a focus to which the 
Bjembers of the various professions engaged therein might be 
attracted. It was necessary that such an organization ehould 
embrace the makers and adjninistrators of the laws relating to 
Public Health, and also the members of the various trades engaged 
in the manufacture of Sanitary appliances, and in carrying oat the 
plans and designs of the scientific experts. These several sections 
are all represented in the three orders of Fellows, Members, and 
Associates, of which the Institute is composed, and which consti- 
tute, if I may so designate it, the corporation in posee. Life and 
" Annual Subscribers are entitled to be enrolled and enjoy certAin 
privileges, but take no part in the government or management of 
the Institute. Such in a few words is the " Basis of the Consti- 
tution." 

The technical work which the Institute has set itself to perform, 
may be classed under the two following heads — 

yirst. — The Council have appointed a Board of Examiners to 
conduct examinations, and to grant Certiticates in Sanitary Science 
to Local Surveyors and Inspectors of Nuisances, and to persons 
desirous of qualifying themselves for such appointments, or of 
obtaining tho Certificate of the Institute. 

Second, — The Council appoint Judges to investigate Sanitary 
appliances, to award medals and certificates, and to carry ont 
detailed experiments, by means of deferred practical trials, as to 
the value of the various forms of apparatus and appliances, which 
the public are invited to purchase, but tho value of which tbej' 
have few means of ascertaining beforehand. 




The means by wtiioh the Conncil propose to carry oat these 
importaDt functions are also of a twofold cnarooter. 

(a.) By the formation of a School of Hygiene for the technical 

teaching of Sanitary Science. The subjei;ts to be tanght in the 
School nill embrace Frarentive Medicine, Practical Sanitary Sci- 
ence (Medical, Chemical, Engineering, and Conatrnotive), together 
with Jurisprudence and Sanitary Law. A eyatematic onnrse of 
lectaree will be delivered on each subject, and it aSorda a happy 
omen of success that Dr. Richardson, Professor Corfipld, Captain 
Douglas Gallon, and Mr. W. H. Michael have undertaken to deliver 
the first series of snch lectures. 

(b.) By holding an Annual Exhibition of Sanitary Apparatus 
and Appliances, by which means the immense importance of exem- 
plifying the application of Art to Sanitation is fully realized, 
invention and excellence of 'workmanship are stiniiilated, and all 
classes of the public are instructed by seeing and examining the 
specimens for themselves. 

The Institute aims, throagh its examinations, at pmnonncing 
an authoritative opinion upon the fitness of those who may be 
called upon to carry oat the provisions of tbe Public Health Acts. 
By carefully conducted testa it endeavours to determine the valaa 
of different kinds of appliances, and thereby to assist the public in 
forming a correct opinion upon the valne of special means for 
alleviating the defects resulting from impure air, impure water, 
imperfect ventilation, and some of the grosser causes of the violation 
of the laws of health. Snccess in such a work as I have described, 
is only to be compassed by years of patient labour. It is, there- 
fore, very encouraging to note that the results obtained by the 
Examinations and Exhibitions already held under the direction of 
the Council, give abundant evidence, not only of the usefnlness, 
but also of the overwhelming importance of this portion of the 
work of the Institute. 

The Institute would be strengthened, not so much by a Charter 
of Incorporation, as by the Government requiring that all those 
who are entrusted with carrying out the Public Health Acts should 
in future obtain a Certificate of Competence from some examining 
body previous to the confirmation of their appointments. TJntu 
this is done, Sanitary Authorities and Local Boards would greatly 
assist in the work of technical education if they were to require all 
their Local Surveyors and Inspectors of Nuisances to possess snch a 
certificate, either at the time of their appointment or within, a 
reasonable pteriod afterwards. 

Most of our Universities have instituted examinations and now 
grant certificates in Sanitary Science to medical men. It would be 
a great advantage and tend to secure uniformity of work and 
action on the part of Medical Officers of Health if they, in like 
manner, were required to possess a Certificate in Sanitary Science 
OB a condition of their appointment. 

It is admitted that Croydon has derived great advantjigcs from 
Sanitary Science, in conseijnence of which, it is now the healthiest 
and wealthiest suburb of ihe metropolis. I sinceri'ly hope and 
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beliere that the Congresa held hero dnring the year 1879 will mark 
a period in the history and progress of Sanitatr work, that it 
will serve as a finger-post to those who come after as, directing 
them to the attainment of a brighter, happier and healthier state of 
existence than even the favoared people of Croydon now enjoy. 
We may thus hope that the good effect of oar work will leave ita 
imprint " npon the sands of time." 

Lost Karsh, u.d. 



The Lessons Taught at the Exhibition. 

I AM requested to speak for a quarter of an hoar npon the 
lessons which may be learnt from the Exhibition of Sanitary 
Appliances which has been opened in Park Lane in connection 
witn this Congress. 

The subject ia a large one, the time for ita consideration is 
limited, and the references mast therefore be wide and general 
rather than detailed and specific. 

1 must divide my subject into several heads for convenience of 
reference. 

First. The extent of the Exhibition, There ia the broad ftict 
that upwards of two hundred exhibita have been marshalled in the 
Central Croydon Station and ite annexe — the Skating Rink ; and 
that 189 distinct stands have been marked out for the exhibitioii 
of 710 different classes of articies. This work has been done at 
a considerable expense to those who have niaced the articles there. 

The list includes an immense number or things which at the first 
Bight might, by a thoughtless objector, bo considered outside the 
area of Sanitary work, and therefore foreign to the object which 
Sanitary Science has in view. This idea would arise from the 
narrow field to which the subject of Sanitary work is restricted in 
the minds of many people. It is, however, a fact that everything 
connected with the qaestion as to how air ia to be kept pore, good 
water provided, wholesome food procured, and healthy exercise 
obtained ; how mental rest is to be ensured and artificial warmth 
acquired, comes properly within the consideration of those who are 
instructing tho people in the mysteries of Sanitary law. The 
appliances connected with them and kindred arts are therefore 
fairly admissible into an Exhibition which is intended for the 
edncation of the people in the right principles of Sanitary work. 

The expense which has been incurred by those who have made 
the Exhibition a success by becoming exhibitors, tells na most 
forcibly that a demand is springing up among the masses For a 
clEtss of workmauship and a kind of material which shall be 
sanitarily perfect r and that persistent inquiries are being made by 
numerous indtvidnals for such. It is a satisfactory sign of the 
times, and contains move in it than at first sight roceta the eye of 




tLe shallow observer. One great value of exhibitions such as oan 
in these matters existn in the fact that they bring all kinds of 
BQggestiona, all kinds of so-called Sanitary patents, to the t««t of 
trial by nnprejndiced people, and the Terdict of public opinion is 
fairly obtained. They give inventors an oppurtnnity of oeeing 
other inventions besides their own side by side with their own 
work. This enables all to judge of an individual work or of a 
competing invention better than conld possibly be effected in any 
other way : and although every inventor will natnrally be biassed 
in favour of his own invention, just as every mother thinks her 
own child the finest, the bandHomest, or the best in the world ; 
yet it naturally follows that the people, who are, after all. the 
judges, will pronounce an opinion upon the merits of an invention 
and give effect to their judgment by preferring the most useful 
article. By tbiit means inventors have the weak points in their 
inventions quickly shown to them, and they leam lessons which 
may save them mneh loss of time, and prevent a needless expense. 
Although they may outwardly retain their opinions as to the 
superiority of their own work, they do not waste the further time 
and money that they might otherwise have done if they had not 
luid an opportunity of testing rival plans. Thns both inventors 
and the public are mntaally benefited by that close scrutiny 
which all Bucb works receive at the hands of rival manufactores. 
Inventors of useless designs are shown their nselesaness by the 
neglect which is accorded to them, and they are saved mnch 
expense which they would probably have been put to if they bad 
not exhibited and if the comparison had not been made. 

Second. The measures which bad to be taken for the estsb- 
lisbment of the Enbibttion, and still more, the character of the 
Exhibition iteelf, bring out into strong prominence the feet tbftt 
it is to men of science that humanity owes all beneficial progreM, 
and that, although the masses of the people may deify the politician 
of the day, or the successful soldier, and may follow aboat the 
stump orator, or the cunning political place-seeker, as if they 
were made of a material something more than human, it is not to 
the ordinary politician that we must look for any improvement in 
the welfare of the people or for progress in arts and sciences. The 
politician is never so true a friend of the poor man as the man of 

It was the man of science who developed mathematical precisioiti 
who elaborated architectural design, and gave employment for the i 
building trades. It was the man of science who perfected oar 
chemical works, and gave n« mannfactnring pre-eminence; who 
discovered the jiower of gaa and steam; who traced out onr i«il- 
roa*lB, made our steamltoats, and projected oar telegraph lines. It 
is science snd not politics which developed every step of progreM 
which has been made in lengthening man's life and diminishing 
the chances of, as well as the evils attendant npou, rirlmrt 
and mortality. Politicians have added to these evils to a fearful 
extent by impeding the adoption of riglit measures nud trafficking 
in gignnlic johi. It iFi science and not politics which has done all 



that lias been done to elevate the liaman race beyond that mediaeval 
poaitioD which it occupied in the Middle Ages. At that time agri- 
cnltore was the principal occupation of the masseB, and the people 
irere to Bome extent the serfs of the great landowners. 

It is science, not politics, which will do away with war, abolish 
Btanding armies, and make men beat their swords into plongh- 
sharcs and their speara into praning-hooks. It will not be very 
long before war will be of that deadly character that it will become 
an impossible act between civilized nations: because the arms of 
precision will be so fatally constructed that both the contending 
armies will be all but annihilated in the struggle ; whilst on the 
sea the weapons of warfare will be almost as dangerous to friends 
ae to enemies. 

In the meantime, science is showing us that our life is far shorter 
than it ought to be, that disease is an unnecessary adjunct to our 
state o£ existence, and that a doctor's dnty would bo more effec- 
toally exercised in keeping people well than in caring them after 
illnesses have commenced. 

The man of science ie often abused by the stump orator, or 
Bneerad at by the narrow-minded politician. He is deserted for 
the platform of the latter, and left to fight his own battles all bat 
single-handed : but after all, science and not politics is the true 
friend of the people. If our Exhibition had had a political 
tendency, it wonid have met with an enthusiastic reception by one 
or other side of the great camps into which the country is divided. 
Its establishment was outside the pale of political life, and politi- 
ciaoa gave us very scanty help. I hope our thinking popidation 
will take this to heart, and not be led away by clap-trap and 
clamour to neglect the teachings of art and science, and the study 
of those natural laws npon which the happiness and prosperity of 
the people depends. 

No unprejudiced pereon can walk through the Exhibition which 
is jtist now closing without seeing on all sides of him that comfort 
and happiness, persona! enjoyment, and personal safety are to be 
found in industrial works rather than in the nseless platitndes of 
political warfare. I am urged f.o make these remarks because 
acknowledged politicians are seldom willing to help forward Sani- 
tary measures nntil the people themselves have determined that 
Bach works shall be done. I am satisfied, therefore, that it is oar 
dnty, aa having a perfect trust in the rectitude of our principles, 
that wo mast educate the public in those principles before politi~ 
cians will deign to help as in the least. Expediency will then 
bring them info our camp. 

The nest point which has been brought out by the Exhibition in 
Park Lane is the fact that there are wonderful provisions for the 
protection of the people against the incidences of those diseases 
which vice, folly, and avarice have brought among uh, and con- 
cerning which both as to cause and cnre the great majority of th« 
people are at present profoandly ignorant. It has been said thai 
the people of Croydon as a whole were well np in the study of 
Sanitary work, and bad such perfect knowledge as to the right use 

20 • 
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of Sanitary appliances that as Ear as they 
the Exhibition would be a work of fmpererogation. I hope those 
eelf-satisfied individoals will now aclcnow1ed§;e their error : no 
03e can remain for long within the precincts of the tent withoat 
observing something to intereet him as making life more enjoyable, 
something to be made a note of. 

It has been a great pleaa&re to mo to watch the intelligent 
mechanic looking cloaely into things which had not cane'ht my 
eye, to observe that he took in at a glance that which woold have 
taken me a long time to comprehend, and to make an obBervation 
which told me that the plumber — for such was his trade — bad 
learned something which he did not know before. Had it been 
possible to have held the Exhibition in Croydon t«n years s^, wo 
should most probably have escaped the evils which arose in 1876 
from a general want of knowledge npon the proper principles 
which Bhoiild gaido tbe householder in his plambing and house- 
draining work. 

The absence of correct knowledge on these points led to the 
greatest misfortune which has ever befallen onr town. It brought its 
lesson, which it is to be hoped will never be forgotten. Be that 
as it may, the exhibition of appliances connected with the supply 
of water to bonses and its use for cleansing purposes is saco as 
mnst make our local workmen as efficient as it is possible for any 
body of men to be, if they have taken advantage of the oppor- 
tnnities afforded to them. I wish it could have been arranged that 
all men so employed could have had an opportunity afforded ihem 
of visiting the Exhibition at u set time, and having the piiuoipal 
exhibits explained to them by Captain Gallon and Professor 
Corfield ; snch demonstrations on the spot by snch men wonld be a 
right work for the Sanitary Institute to entertain. The gimorack 
appliances which are now in use in this town for the purpose of 
checking the wast* of water ought to be abolished by universal 
consent, and the efficient apparatus which were exhibited by 
more than one firm snbstitnted in their stead. It will be a lasting 
shame to oar intelligence if any difficulty is again experienced in 
Croydon either in preventing useless waste of water, in making ita 
contamination impossible, or in staying the intrusion of foni air 
from the sewers into the interior of our houses. All these results 
are shown to be easy of attainment. It wuald be invidious on 
my part to mention the names of makers ; I must refrain therefore 
for fear of doing an injury to an equally efficient plan. No one, 
however, can examine the works of art submitted by Doulton, and 
Stiff, by Jennings, and by Wilcox of Leeds, without being struck 
by tbe advance which has been made in Sanitary work since the 
days when common earthenware pipes were first laid in Croydon. 
The beautiful ond efficient appliances which are now produced 
enable us to command a non-porous material for onr butchers" and 
fishmongers' shops ; to pi-otect our hospitals and our bath-rooms 
from the evils of contamination ; our kitchens and our larders &om 
absorptions of fonI matter, and save ns from many hitherto nssus- 
prcted dangers. The exhibition of such works mnst indicate the 



fact of a real evil which it behoves all those that are engaged ia 
such occnpntions and businesses to have reduced to a minimum, 
I mnst refer to the impervioas pipes which are made of material 
capable of repair, and which are shown of enormous size. They 
are far superior to bricks for sewors, and if, as reported, the; 
resist the chemical influences of sewage, they are invaluable for 
sener purposes, and such concrete tubes should be used wherever 
possible. 

I must mention the exhibit of Mr. Laacelles, because he is a 
Croydon man, and because he has manufaotnred, out of that which 
was supposed to be a useless material, a most valuable article, 
whilst the substance of it is such as will enable those who occnpv 
the buildings which he erects to defy fire, and, what ia of much 
greater importance, to defy the chance of infections disease 
becoming a part and parcel of the building. The germs which con 
be produced may be manufactured, so to speak, in the rafters, the 
floors, and walls of the infected bnildiug. Sach infection is not 
possible in Mr. Lascelles' work, and 1 trust that his public spirit in 
showing it at Croydon may meet with a proper rewM^. 

The nest point of general importance in this Exhibition are the 
various plans shown to obtain a good ventilation of buildings. 
They indicate a necessity, and show ns that there are many men 

frepared to remove the evil which a want of ventilation entails, 
fear that for ordinary dwellings there will be a difficulty in 
fixing upon the best plan, if it is necessary to be independent of 
open windows and well-constracted fireplaces ; of which some most 
excellent sjid ingenious specimens were to be seen. 

I mnst not omit to mention the ad^'ance which has been made in 
the Dse of gas for cooking and other household purposes. The use 
of gnfl for anch purposes may reconcile ns to the low illuminating 
power which gas companies find it most beneficial to themselves to 
supply. A low illuminating power ia better fitted for heating 
purposes than a higher one, and those who use gas for flres and 
cooking may well be content with a low lighting power. The 
information conveyed by the Exhibition, as to the best plan for 
cooking and for warming purposes, must be generally nsefnl, and 
ought togive a great impetus to its more general use in private 
houses. It is cleaner, it is safe, and, if carefully husbanded, it is 
shown to be nearly as cheap as house coal, whilst it saves much 
labour and great waste. But it requires a proper regulation as to 
ventilation, and a right application of vaponr to render it satis- 
faetory. All these were met by several appliances which were 
exhibited in the building. The economical housewife could not have 
spent a morning in the Exhibition, examining these appliances, 
without making up her mind to introduce them into her own 
kitchen j whilst to the poor, who have to husband their coal for 
cooking purposes, they would be a priceless benefit, if it was not for 
the first expense of laying on the gas. 

The transition from gas to cooking is natural. The cooking 
stoves, which enabled cooks to do their work as efficiently with 
much less fuel than is ordinarily used — whilst the heat of the 
kitchen at times is all but unbearable, — is a nuinifcst improvement. 
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As regards sew^e ntilizatioa, there was not miicb scope for 
show ; but in those diatriots into which sewers are not yet intro- 
daced, and where they are certainly objectionable, the earth -closets, 
snch as Moser's and other makers', show an advance npon the objec- 
tionable cesspool, and shonld indicate to Sanitary anthoritiee that 
to allow of the latter is a blunder and a crime. 

The Bshibition of school fnroitnre is an indication of a growing 
knowledge as to the evils which are induced in school by bad 
position and mnacnlar restraint. This subject requires more atten- 
tion than it receives, and if time allowed I should dwell strongly 
npon the point. If time was not failing me, I most, however, 
refer to one more sign of the times : it is the care which is now 
bestowed upon the production of non- intoxicating drinks. Onr 
townsman, Mr. Packham, is doing good service, and his pure 
waters and ench drinks as zoedone and all the class are likely to 
help the cause of temperance among da, and to assist in removing 
the greatest cause of disease and early death which eiiste among 
ns. May Sanitarians never forget that this is one of their missions, 
as well as the production of appliances for providing pure air, pure 
water, and wholesome food. I will conclude with the words — May 
God prosper the work. Finii eoronat opii». 

Alfred Carpestkk, m.d. 

Professor Corfield then delivered an interesting address entitled 
" Mistakes about Health," which was frequently applauded. 
Through a,n oversight the Editors regret they are unable to publish 
it in the Transactions for the present Year. 
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T}ie foUowivg Letter, u>r!tten to the PreaidetU of the Congrett of\ 
Hanilarij Institute of Qreat Britain, Croydon, wo* aUo read. 

DaiR AND HONOCREO PBESIDENT 

Will yon eipress my regret at the conditions which prevent my 
attendance to fulfil the task jou have assigned to me of briefly 
addressing the meeting on the application of Sanitary Science to 
the reduction of Infantile Mortality prevalent amongst the wage 
classes in Croydon ? 

With all shortcomings, the result of ignorant opposition, a 
reduction of the death-rates of the general population by more 
than one-third in Croydon, as compared with the death-rates 
previous to the introduction of works on Sanitary principles, must 
be a confiolation to those who have bestowed their labour on their 
prosecution. But a table which I have had made out, showing 



the mortality and its cliief preventable caaaes amongst the 
more Dumeroos classes of society, shows, as respects the labonrlng 
classes there, that there is yet a greater amount of iDsamtarj 
conditions to be removed, ospeciaJlj aSecting their children, 
than I had anticipated. It appears from this return that 
whilst of the children of the gentry and professional persons, 
Gil per cent, die within their first year— and 926 within 
their fifth year of life; — of the wage classes, 22'(>3 die within 
their first year of life, and 39-03 within their fifth year. This 
excessive death-rate of the chddren of the wage classes, I sabmib 
demands a close examination of the causes. It appears from the 
retnms that a greater proportion of the excess arises from zymotic 
and other diseasea which we know to be removable. Such excess, 
I can state, does not aSect wage classes in rural districts, where the 
proportion of deaths in the infantile stages is not greater than 
those of children of the beat-conditioned classes of Croydon. 

On the visit we made the other day to the Orphan Institution — 
the district school — near here at Anerley — we saw Sanitary 
conditions, by which the great mass of children's diseases that 
produce the high death-rates amongst the children of the wage 
classes in Croydon are now almost entirely prevented. If each 
an amount of infantile mortality prevailed amongst the pauper 
children in that Institution, as the returns show to be yet prevalent 
in Croydon amongst the children of the industrious and self- 
supporting wa^e classes, it would bo deemed intolerable, and 
would properly be made the snbject of a pnblic inquiry. 

Now, without imputing any blame to anyone, except an 
ignorance of Sanitary Science, and as a consequence, want of 
skill in its application ; do yon not consider that a special 
voluntary inquiry into the causes of these excessive inffintile 
death-rates may be commended to the people of Croydon, in 
which I am sure we should be glad to render them any aid in our 

I must, however, guard myself ^;ainat any supposition that 
I consider that such means of prevention as we saw in operation 
at Anerley ; such sleeping space, such bedding for the children, 
each in a separate bed, — with such air-cleanliness, such skin- and 
clothes- cleanliness, such wall- cleanliness, such ventilation, such 
physical exercises, such tepid baths, — could be immediately obtained 
and practically applied, without a great mibd and a mighty efibrt, 
for the protection of the childi'en of the wage classes at Croydon. 
Nevertheless, with the light of existing experiences, it may be uiown 
that a great deal more may be accomplished on principle in the way 
of prevention than will readily be recognized. For the prevention 
of disease, as for the prevention of fire, immediate action most be 
taken upon the first spark. By organized inspections, and action 
upon the earliest premonitory symptoms, we, at the first General 
Board of Health, raiuced death-rat«B from cholera by three- fourths. 

I need not describe the conditions of large proportions of the 
mothera of the children of the working classes — of how much 
those mothers have to do without hu1[i, in order to cook their 
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husband's meals as well aa those of their children; how often they 
have to leave their rooms for the whole day— how many of them 
liave to go out to work daring the day without having any one 
competent to "mind baby" and the children. Do people know 
the fact, as stated by Dr. Farr in his statiatice, tb»t in this country 
of ours some fifteen hundred children are annually bnmed alive, 
chiefly from accidents due to their clothes catching fire when left 
alone during the mothers' absences P Yon best know and can best 
describe the common ignorance of poor mothers of the means of 
preventing the generation and the spread of fatal disease amongst 
their children. Such conditions are now mitigated by the institu- 
tion of well-appointed ereches, the use of which is extending at 
Paris and in other cities on the Continent, and also in America. 
The poor mother has no nurse, and no govemesa to help hec 
in the care of her children, and no doctor to visit them, aa the 
rich mother has. But the inatittition of the cricke gives to the 
poor mother, for a time, a sufficient share of the services of both. 
When she is obliged to go out for work, or to attend to other 
matters at home, she places her infant for the time nnder the care 
of A nurse, at a convenient and weU -appointed place, the crecAe, 
and returns at a proper time to give it suck, tor those children 
who are weaned, food is provided, better than it is usually done at 
the cottage, and at no greater cost. The nurse of the creche tAkea 
care that the infante are brought and kept in a constent state of 
cleanliness. A doctor visits the creche every day and examinea 
each of the children. If he detects any incipient symptoms of 
disease, he orders the immediate separation of the child, and goes 
to the homo and gives instructions as to the treatment of the case ; 
and if it be a case of infectious disease, gives instructions for the 
prevention of the spread of the infection. If he finds about the 
honse any local cause, for the generation or the aggravation of 
disease, he takes order for the removal of that cause. This may bo 
made a great factor of prevention. 

The results of the well working of these institutions are such as 
TOn would confidently expect them to bo. We were assured at the 
last International Congress on Hygiene, held at Brussels, that they 
had effected a reduction of one- half— one -half, be it remembered ! 
— of the previons infantile death-rates. At first, the nngnarded 
agglomeration of infants in their dirty conditions, aa in all our 
common schools, caused the crechet to be nnsuccessfal ; but now 
they, the children, are required to be carefully and agreeably 
cleansed with tepid water. These institutions are spreading in 
America ; and a visitor of one in New York gives a description of 
the outdoor children, as presenting the same ngreeabte appearance 
aa was presented to ns by the indoor infants on our visit to the 
Institution at Anerley. '■ There," he says, " we found engaged with 
toys a number of tiny trotters, all clean as new pina, and all fresh 
from the bath; Those who send their children to the crieke are 
working women, who pay, and without the help of this nnrBery 
would have to pay, for having the child looked after at home, or 
else lose their daily employment. Besides this, there are few 
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homes, especially in a city, where little children could buve the 
beaeBt of sach good air, sach cleanliness and good food as in this 
admirably managed establishment. What happiness and oaae of 
mind for the working mother to feel thut her infant is safe and not 
left to the tender mercies of the dram-drinldiig virago, whose con- 
trol over the child left to her care lies in threats and starvation ! " 

The next means for the prevention of infantile sickness and 
mortality is a well-appointed infant-school, under similar conditions 
as to cleanliness, and with the service of a regular examination by 
a responsible medical officer of health on alternate days, and with 
the exercise of the power and duty of siniilar action on the detection 
of symptoms of incipient disease. 14'oxt after that conies the pri- 
mary school on the half-time principle, with a visit and examination 
of every child by a competent medical officer at least once every 
week, and with immediate separation and prompt preventive action 
upon the earliest symptoms of disease. In the infant-school 
and the so-cnlled primary school (the real primary school, the most 
" formative " upon a proper national system being, as I have else- 
vbere shown, the infant-school) there should be provided such 
physical training by exercises of all sorts, as is seen at Anerley, 
which would serve as a college for the guidance of the preventive 
training of a whole district. Such exercises, you welt know, and 
as Dr. Both has long shown, serve to correct and eradicate con- 
genital defects and hereditary lameness, as well as to fortify the 
body against the common passing causes of disease. 

Such physical eiercises, it may be observed, serve as training in 
morality, in action, Ln patience, in self-restraint, and in prompt and 
immediate obedience to command. Let not the working-man 
imagine that the military drill, which is one of them, serves only t« 
fit his son to be a soldier. It trains his son to be a better and more 
valnable workman, and to be worth more wages than the untrained 
stupid, stow, and clnmsy common lout. It exercises his sons in 
collective action in lifting together, in pulling together for the 
increase of iorce, so important in these days, in prompt and exact 
resnlts. Such training as that at Anerley, — such as might be and 
ought to bo given in all public elementary education, — imparts to 
two the efficiency and value of three for productive industry. It 
teaches the child in walking to move more qaickly from point lo 
point. He will by treading more evenly, as experience shows, save 
a pair of boots a year as long as he lives. In enforcing personal 
cleanliness, be it noted, we are enforcing an important economy of 
food. It is found that pigs that are washed put on a fifth more 
ftesh with the same amount of food consumed than do pigs that are 
unwashed ; and so it is with human beings. Five children that are 
washed wilt do as well on the samo amount of food as that which is 
required by four that are unwashed. The medical officer's visits to 
the homes may have the important effect of correcting defective 
house work ; and, on the whole, though we may not obtain such 
great resnlts as are attained at Anerley, a considerable advance will 
be made towards the reduction of infantile mortality by the 
arrangements I liave specified. 
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Bat, say the local rate expendera, will not oil this inrur ^reat 
expense ? No, we reply, great economy ! As I stated on Saturday, 
the cost of teaching and training at Aoerley is little more than a 
pound per head per annam, for phy^eal training as well as book 
teaching on the half-time principle ; or less than one-half the 
cost of the inferior mental training given in the common small 
long-time schools. The children tanght in the good infajit schools at 
Anerley, complet« their instruction in the three R'a in five years, 
as against seven in the long-time schools; that is to say, the cost 
of well organized half-time is £1 per head for five years, as against 
more than £2 per head for seven years. In other words, the cost 
of teaching and training well, physically and mentally, three chil- 
dren on the one system, may be set against the cost of teaching one 
child comparatively ill on the other. 

I must repeat that the common long-time schools, in occnpying 
the children with the three B's up to the thirteenth year, 
practically exclade from secondary education even those of 
middle-class parents who cannot afford to keep their children at 
school beyond that period ; while such an organization as that ab 
Anorley, which, with the aid of good infant-school teaching, 
complet«8 the instruction in the tiiree R's two years earlier, 
gives the time needed for secondary education, and with that 
time gives more of physical and industrial training to fortify tha 
constitntion in healUi and strength for work through life. There 
is moreover the gain in the domestic budget by combining earning 
with learning on the half-time principle. 

All this Sanitary improvement, conditioning mental and moral 
improvement, and augmentation of health and strength and 
productive power, is practicable on the principles of administration 
of the half-time school you visited. We diallenge the existing 
fiystems bb weakening the body to strengthen the mind, which they 
comparatively fail to do ; — and we claim a foremost position for 
Sanitary science, in the national training and education of the 
population. 

I have the honour to be, 

Dear and honoured President, 

Your faithful Servant, 

Edwin Chad wick. J 

To Db. B. BiCHABDaoN, Pretident of Congress. 



At the oonclnsion, the FRESirENT called for a vote of thanks to 
the gentlenien who had addressed 'he meeting, and this waa 
awarded by acclamation. A vote of thanks was then, on the 
motion of Sir Antonio Biudt, unanimously accorded to the 
Pbesideni' for his kindness in presiding, after which the meeting 
aepaiTitcd. 
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aa 




193 
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97 
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Mot Water pipes in Rooms ■ 
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Uonse Building - 
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Enteriu Fever an Infectioiu 
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Human Existence, Length of - 
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Honini, Action of - 
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Hydrogcology. QuantiUtive 
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Hjgieue, School of - - 
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Evaporation of Air - 183 
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Idiot*, Marriage of - - 
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Improper Deliveries of Wastes 
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Infant Mortality - . . 




Famines, Mortality in • - 290 


in Croydon - 
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Farmjttnl Manure and Crops . )46 


Insanitary Coaditjons, Conso- 




Fat as Food . . . . 291 


qnenoesof 
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Ferding of Infants, Improper ■ 85 


Intemperance, Mortality and . 


75 


Filter, Neglect of . - - 298 






Filtration of Coltaae Water 


Jacob, Mr., on Caterham Water 
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of Water . 229, 2T8 
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74 
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Kerr. Dr. Norman, on Preven- 
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75 
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Hygiene .... 
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Einsev, W, B., on Artesian 
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Well* .... 
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Water Analvsis - 
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Filtration 
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Oalton. Douglas, on Good Air 292 


^—Supply . - - 
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Saa i in ry Engineering - 113 






Ventilation - ■ . 16S 
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339 
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I.ee ConBenanc* Board . 
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GaUiering Grnnnda, Hydcogco- 


I.eek Workhouse. Diarrhaia ■ 


67 


logical . . . . 197 


Lewis, Mrs. Amelia, on Water 




Gelaiine as a Food - - - 246 


Supply .... 


SIS 


General Lying-in Hospital. 

Lambetf.. ... 165 


Liemnr, Cspt.. on Sewage dispowl 
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Lime and Water • 
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Geology and Sanitary Science. 1B6, 190 


Loans for Sanitary Worka . 
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Gennany, Vaccination in - 850 


I,ondon. Death-rate of - 




Gibraltar, Fever at - - - 195 


Longevity of AaimnU - 




Girls, Out-door Exercise for - 300 
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Grasses, Cultivation of by 
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MahamurrM (Indian plague] ■ 
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K^H¥!x 
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Rain-water for domestic use 
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Registration of Deaths - 
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Sanitary Inntituia ■ 
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Relapsing Fever - 
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Richardson, Dr. B. W., Address | 


Mechanic,! VentiUtioT. - ■ 
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to the Wage Classes 
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Modicioe. Karly KnowledKe of 
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on Disinfection - 


B70 


Moleoroltwy - - - . 
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and Disease - - - 
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Salntland 
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Ridge, J. James, on Alcoho 




MidwiTe., Ignorant ■ - 


a? 
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7S 
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G2 
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Roofi. Water Supply from 
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Model Lodging Houses . 
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1 


239 


Salntland : an ideal of a healthy | 
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Sanitary Apparatus: Exhibi 




Nichols. F„ on tnrant Mortality 
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Norma of SamUtion in Scbool 
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Departments of Govern 




Nnndng Homes - - - 
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Offices, VentUation of - 


S3 


Examinations 
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Ogle, W.. on IVaiuinK Naracs - 
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FalUcies 
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Olganie Matlera In Water - 
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Institute, Tcclmica! work 




Ottt-door Kxereifle for Girls - 
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Overcrowding in Lodging Honsea 


30 


Lewons of Exhibition 
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PentonTilte Prison, Ventilation 
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Scavenging of Towns - 
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Schools for the Wage Classea 
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US 
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Flagaea of the Middle Agea - 
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Sewage disposal 
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Second Stmday after ChriBtmaa Sir laa^iu Newton 
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Epiphany 
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Firfit Snntlay aftor Epiphany 
Hilary Law Term begins 
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Cambridge Lent Term begins 
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Oxford Lent Term begins 
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S. 
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Second Sunday after Kpiphnny 






19 


M. 
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21 


W. 
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Th. 


Last day for giving Notice of Examination 
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F. 


CouncU Meeting, Sanitary Institnto 
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S. 
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M. 


SpptaageBima Snnday 
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Last day to pay fee for E.vamination 






30 


F. 








31 


S. 


HUary Law Term ends 




21 


^ 



FEBBUABY. 



J 



1 


S. 


2 


M, 


3 


T. 


4 


W. 


5 


Tb. 


6 


F. 


7 


S. 


8 


s. 


9 


M. 


10 


T. 


11 


W. 


12 


Th. 


13 


F. 


14 


S. 


15 


s. 


16 


M. 


17 


T. 


18 


W. 


19 


Th. 


20 


F. 


21 


S. 


22 


S. 
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F. 


28 
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Sexagesima Sanday 



Exam. Surveyors and Inspectors of Nuisances 



Qoinquagesima Sunday 

Shrove Tuesday. Queen Victoria married, 1840 
Ash Wednesday 



First Sunday in Lent 



Second Sunday in Lent 



Council Meeting Sanitary Institute 
Thames Angling ends 

Third Sunday in Lent 
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M. 






2 


T. 








3 


W. 








4 


Til. 








5 


r. 




. 




6 


s. 




1 




7 
8 


s. 

M. 


Fourth Sunday in Lent 
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Fifth Sunday in Lent 
Dr. Parkes died, 187C 
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Princess Louise bom, 1848 
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Cambridge Lent Term ends 

Oxford Lent Term ends Sir Isaac Newton 

Palm Sunday [died, 1726 
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Hilary Law Sittings end 
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Good Friday 
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Easter Sunday 
Bank Holiday. 
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Cenana of United Kingdom takon. 1871 
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Easter Law Sittings begin 
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Prince Leopold bora, 1853 
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8econd Sunday ader Boater 
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Princess Beatrice bora, 1857 






1.5 


Th. 








16 


F. 




' 




17 

18 
19 
20 
21 


S. 

s. 

M. 
T. 
W. 


Third Sunday after Easter. Aberaethy died, 1831 
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Council Meeting, Sanitary Institnto 
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Fourth Sunday after Easter Princess Alice 
[born, 1843 
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London University founded, 1827 




i 






1 



■ 


p 


■ 




■ 




MAY. 


1 


1 


8. 


Duke of Connauglit born, 1850 
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Ascension Dny 
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Vaccination introduced, 1796 
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Oxford Terra enda. Easter Law Term ends 
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Oxford Trinity Term begins 


^H 




IG 


S. 


Whit-Sunday 


^H 




17 
18 


M. 
T. 
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Council Meeting, Sanitary Institute 
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Queen Victoria bom, 1819 
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Trinity Law Term begins. Prinoesa Helena 
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First Sunday after Trinity 
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Midsummer Day. Council Meeting, Sanitary 
Cambridge Term ends [Institute 
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Coronation of Queen Victoria, 1838 
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Sixth Sunday after Trinity 



Oxford Trinity Term ends 
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Meeting to form Sanitary Institute, 1876 



Eighth Sunday after Trinity 



Council Meeting, Sanitary Institute 



Ninth Sunday after Trinity 
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Tenth Sunday after Trinity. Congres d'Hyg, 
Bank Holiday [openedat P.ri,,1878 
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Dnke of Edinburgh bom, 1844 
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Trinity Law Sittings end 
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Gronee Shooting begins 
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Twelfth Sunday after Trinity 
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Gas first introduced in London, 1807 
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Thirteenth Sunday after Trinity 
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Profeaor Faraday died, 1867 
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Partridge Shooting begins 



Fifteenth Sunday after Trinity 
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Cambridge Michaelmas Term begins 
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Congreaa and Exhibition opened at Stufford, 1878 
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Nineteenth Sunday after Trinity. Congress 
[and Exhibition opened at Leamington, 1877 
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Severe Storm at Leamington,' 1H77 
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Congress and Eshibitioo opened at Croydon. 1879. 
[Last day for giving Notiue of Examination. 
[Meeting Council Sanitary Instiiute. 
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Twenty-second Sunday after Trinity 
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Dr. Bnmsey died, 1876 
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Michaelmas Law Term begins 
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Twenty-fourth Sunday after Trinity 
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Priiico of Wales bom, 1841 
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SANITARY INSTITUTE OF GREAT BRITAIN. 



FOHMATIOS OF THE luaTITlTTE. 

The increasing importance attached to Sanitary Science, and the 
recognized poaition it is aBBumiof; in the public mind, appeared to 
the promoters of the Sanitary loetitute fuUy to justify the foruia- 
tion of a National Society, the object of which should be to devote 
itself exclutively to the advancement of all subjects bearing upon 
Public Health. In furtherance of the object, a meeting nas held 
at St. James's Hnll, on the 13th July, 1S76, at nhicb Hia Grace 
the Duke of Northumberland presided, when it was unanimously 
resolved: — 

First — " Tliat in the opinion of this meeting the Sanitary con- 
ditiou of this country is still very unsatisfactory and that furtlier 
legislation ia necessary with a view to its improvement ; and that for 
the purpose of collecting and imparting information upon all matters 
couuected with the subject of 'Public Health' a Society be now 
formed to be styled ' The Sanitary Inatitute of G^reat Britain.' " 

Second — " That the gentlemen whose names aro appended be 
requested to act as a Committee (with power to add to their 
number) for the purpose of carrying out the previous resolution 
and of reporting to an adjourned public meeting to be held during 
the second week in October next." • 

The Committee appointed to report upon the subject considered 
it would add greatly to the usefulness of the Inatitute if Mayors of 
Boroughs, Chairmen of Local Boards, Sanitary Authorities, Medical 
Olticere of Health, and all who have to administer the Pnblic Health 
Acts, would associate themselves with the Institute, either in their 
individual or corporate capacity, and take part in its proceedings. 
By thus bringing their united knowledge and experience to bear 
upon Sanitary uiatters, the Laws relating to the same would become 
better known and be more efficiently adminiatered. 



* Ao adjourned public meeting was held on tbe lllh oC March, IS77, when 
tlio rcpM't wu utiwiiinuiul; adci}il«d mA a Conticil tubaeqaently aiipaiDtcd t» 




Basib op the Cobstjtutioit of tue iNaTirnxE. 



Charier of Incorporation, Memherghip and Qovernment of the 
In$tituU. 



Afl BooQ as practicable a Charter of lucorjtoration aball be 
oblaiued, as it will facilitate nome portions of the work of the 
lostitute, more esjieciiilly the Eiaminationa as Bet forth in Section II. 
Until a Charter ih obtained, iho etaminationa eball be continued as 
heretofore, and a Eegister of persons certificated as competent to 
act OS Local Snrveyord and iDspectors of Nuiaauces shall be formed. 

The Institute eball cousit^t of Fellows, Menibera, AaaodateB, and 
Subscribers. 

Fellowfl shall be elected by ballot by the Council, and ahal! include 
scientific men of eminence, persons of distinction aa Legislators or 
Administraloni, aad others, wbo have done noteworthy Sanitarf 

All Fellows (eicept those who have already become Life Members) 
shall pay a fee of Ten Gniaeas on taking up the Fellowehip, and 
such lee shall entitle the Fellow to all the privileges and advantages 
of the Iiislitute for life without further payment. 

Any person proposed by five Fellows or Members, shall be eligibln 
for election as a Member of the lustitute. 

Members shall be elected by ballot by the Council, and shall be 
eligible to serve on the Council, and to vote at all Elections and 
Meetings of the Institute. The Admission Fee payable by a Member 
ehall be £3. 3«, and the Annual Subscripiiou £2. 2». 

Medical Officers of Health and Medical Men holding CcrtiEcataa 
in Sanitary Science from any University or Medical Corporation shall 
be entitled to be enrolled as Members of the Institute without 
Admission Fee. 

Members desirous of becoming LiTe Members may do so on. 
payment of £10. 10* in lieu of the Annual Subscription. 

All persons who have passed the Fiatninalion and received tha 
Certificate for Local Surveyor from the Institute, shall, by virtue 
of having so passed, becooie Mombers of the Institute upon the 
payment of Five Quincaa (without Annual Subscription) in addition 
to the fee paid for the Examination and Certificate. 

Any one proposed by two persous, either Fellows, Membera, or 
AaeoL'iateB of the Institute, shall be eligible to he elected as an 
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Aasociato of the Institute, the election to be by ballot by tbe 
Council. The Admiasion Fee payable by Asaociatea shall bo Two 
Guineas, and the Annual Subscription One Guinea. 

All peraoDB who have passed the Esamination and received the 
Certificate for Inspector of Nuiaancea i'rom the Inatitute, ahall, by 
virtue of having ao passed, become Aasociates of the Inatitute upon 
the payment of Three Guineas (without Annual Subscription) to 
nddttiuu to the fee paid for the ExamiDation and Certificate. 

Persons of either aei, interested in the advancement uf Sanitary 
Sirience, shall be entitled to be enrolled as Subscribers on payment 
of One Guinea annually. Annual Subscribers sbnll be entitled to 
attend and to take part in the discussiona at all Meetings and 
Congresses of the Inatitute, and shall have free admiasion to the 
ConvoreaEionea and Exhibitioua of Sanitary Appliaucea held in con- 
nection with the Institute, so long aa they continue to pay their 
Subscription. 

Donors of Ten Guineaa and upwards aball be entitled to bo 
enrolled as " Lite Subacrtbers," with all the privilotjes and advan- 
tages of Annual Subacribera without further payment. 

Subacribera of Kalf-a-OuiDca to nny Coagreaa of tlie Inatitute 
shall be entitled to a card of admission to the Meetings, Addresses, 
Conversazione, Eitcureions, and Esliibition held in connection with 
that Congress. 

The Institute ahall be governed by a President, Vice- Presi den ta, 
and a Council of Twenty-four, consisting of Fellows and Members 
of the Inatitute, of whom not leas than two-(hirds shall be Fellows. 
The Council aball be choaen by tbe Fellows, and Members. One- 
fourth of the Council shall retire auuually, and shall not be eligible 
for re-election for one year. 

Tbe first President of the Institute shall be Hia Grace the Duke 
of Northumberland. Future Presidents and Vice- Prei'idei its ahall 
be elected by tiie Council. The Council shall have the power of 
electing Houomry Members of the Institute, Honorary Foreign 
Associates, and Corresponding Members of the Council. 



ObJecU ofiht Jtulilute. 

To devote itself to the advancement of Saiiilury Mcivuco and the 
ditt'usion of knowledge relating thereto. 

To examine and to grant Certificatoa of competence lo Local 
Surveyors and lnB|)ectors of Nuisances, and Ut pi-raous desiroua 
of becoming such or of obtaining the Certificule. Tlie Eisminationa 
shall be held at eucb times and In auch places as the Council may 

A Boartl of Examiners shall bo appointed by tbe Council ; such 
Board shall consist of gentli'men representing Medical, Chemical, 
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and Sanitary ScieBco, EogineeriDg, Architecture, and Sanitary 
Jurisprudence. 

The ExamiDation for Local SurvejorB sdall include a competent 
knowledge of the Statutes : ;latlng to Sanitary Authoritiee, of 
Saoitary Science and Construction, and of Engineering. 

The Examination for Inspectora of JVuieancea sball comprise the 
elements of Sanitary Scieuce, together with Sanitary Construction, 
and the Statutes relating lo the prevention of dicteaso and the sup- 
pression of nuisances iujurious to health. 

Fees shall be cbargea for the EiaminatioDS and a certificate of 
competence, sigaed by the Eiaminers, shall be granted to successful 
candidates, entitling them to be designated aa " Certificated by the 
Sanitary Institute of Great Britain." 

The Institute shall take such steps as may be within its power 
to obtain a complete registration of sickness, especially of prcrentsble 

The Institute shall endeavour to secure the services of medical 
meu and others specially quatiSed to give lectures on aubjects 
relating to the prevention and spread of disease. 

The Institute shall encourage the formation of classes for technical 
instruction in Sanitary Science in such a way as may seem advisable 
to the Council. 

Exhibitions of Sanitary Apparatus and ApplianccB shall be held 
from time to time as the Councd may direct. 

Fellows, Members, Associates, and Subscribers shall have the right 
of Free Admission to the Exhibitions of the Institute whenever 
they are open. All I'oea payable by Eshibitors and the Public shall 
be fixed by the Council and belong to the Institute. 

A Catalogue shall be published under the direction of the Council 
as a permanent record of the Exhibitions. 

A Library sljall be formed in connection with the Institute. 

A Congress sball be held by the Institute for the consideration of 
subjects relating to Hygiene at such times and places as the Council 
may direct. 
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Examination of Local Surveyors and Inspectors of 

Nuisances. 



The great and increaaing importance of the dutiett derolviug upou 
Local Survejora aud luspectore of NuiBanceB, in cooDection with 
the variouH Statutea relating to Public Health, and the Sale of Food 
and Drugs Act, has led the Council of the Institute to establish 
Toluntory esaminations, for Local Survejura and Inspectors of 
NuiaaDces, and forperaons desirous of becoming such or of obtaioing 
the Certificate of the Institute. 

Each Exflmination occupies a portioQ of two days. On the firat 
day, the Examination of Surveyors is continued for four hours, viz., 
from 2 to 4, and C to 8 p.m., and consists of written papers only. 
Inspectors of Nuisances have two houra written examination on the 
first day, viz., from 4 to 6 p.m. On the second day the Eiamina- 
tion, for both clasaea, commencea at H a.m,, and is vivd voce, witt 
one or mora questions to be answered in writing if deemed necessary. 
A Certificate of Competence aigned by the Examiners is grauted to 
auccessful Candidates. 

As Bural Sanitary Authorities are able under the Public Health 
Act, 1875, to obtain almost all the powers of Urban Sanitary 
Authorities it is not considered advisable to make any distinction 
in the Examination of the two clauses of Surveyors, 

Aa one person may, under ihe Public Health Act, 1876, be both 
Local Surveyor and Inapector of Nuisances, candidates wishing to 
obtain the double qualiflcatioo may enter for both Examinations oa 

Candidates are required to furnish to tlie Council of the Institute 
satisfactory testimonials as to pcrsonrtl character, and to g;ive two 
weeks' notice to the Secretary previous to presenting themselvea 
for Examination, stating whether they wish to be examined as 
Surveyors, as Inspectors of Nuinancea. or as both. The foe for the 
Examination must be paid to the Secretary, by Post Office-Order or 
otherwise, at least six days before the day of Examination. On 
receipt of the fee, a Ticket will be forwarded admitting to the 
Examination. 

The feea payable for the Examination are aa follows ; — 
For Surveyors .... £5. .Is. 
For Inspectors of Nuiannces . £2. 2». 

Unsuccessfu! candidates are allowed to present themselves a 
second time for one fee. ExauiiiiatioMs during the year 1880 are 
appointed to be he!d ; — 

On Wednesday and Thursday, February •1th and 5th. 

On Tuesday and Wedneaday, June 2nd and 3rd. 

On Thursday and Friday, November 4tli and 5tli. 

Forms to be filled up by candidatea provioua to Examination will 
bo supplied on application to the Secretary, 20, Spring Gardens, 
London. 



BOAAS OF EXAHINEBS. 

H. C. Baetlett, Eaij., ph.d., f.c.b. 

Alfred Carpbstkr, m.d. i.osd., a.ao. certip. camb, 

pROFEsaoR F, S. B. F, Dk Chaumont, m.d., t.b.b., Army Medical 

School, Netley. 
PBOFEaaou W, H, Cobfield, m.a., «.d. oxoy., r.B.C.P., University 
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SYLLABUS of SUBJECTS for EXAMmATION. 
FOR LOCAL SURVEYORS. 

Laws asd Bte-Laws — A tUorongh knowledge of the Acta affecting 
Saoitary A-athorities Bu fur as they relate to thi: daties of Xiocal 
Snrvoyora ; also, of the Model Bye-Lawa iaaucd by the Local 
Government Board. 

SBWEtUQE AND Dbainaoe — The Sanitary principles which ahoald be 
obaerved in the preparation of schemes for, and the constrnction 
of Sewerage Works; the ventilating and flushing of Sewers 
and Drains; the internal Drainage and other Sanitary arrange- 
menta of Houses, Privies, Water-closets, Dry-closeta, and the 
removal of refuse ; the Sanitary details of BuildeiV and 
Plumbers' Work. 

Water Scpplt of Toktjs and Houses — The Sanitary principles 
which should be observed in the preparation of schemeB for, 
and the conatruction of Water-works ; the various ways in 
which water ia likely to become polluted, and the best means 
of ensuring ita purilj. 

BBOtiLATioxs op Cellar Dwelungh and LooaiNo Houses — General 
principles of Ventilation ; the amount of air and space necessary 
for men and animala; the means of supplying air, and of 
ensuring its purity. 

HlOHWAls AND Streets — The Sanitary principles which shonld be 
observed in the conetruction and cleanaing of Streets and 
Boads. 



FOR INSPECTORS OF NUISANCES, 

A thorough knowledge of the Provisions of the Acts and Model 
Bye- Laws i-elating to the duties of Inspectors of Nnisanccs; 
also of the Working of the Sale of Food and DrngH Act. 
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A fair knowledge of the Principles of Ventilation, and of simple 

Methods of Ventilating Rooms — Measurement of Cubic Space. 
A knowledge of the Physical Characters of good Drinking- Water 

—the Tarious waj-e in which it muy be polluted, and the 
means of preventing pollution— Methods of Water Supply. 
A knowledge of the proper Conditions of good Drainage. 
The advantages and disadvantages of various Sanitary Appliances 

for Houses — Inspection of Builders' and Plurabera' Work. 
A knowledge of what constitutes a Nuisance arising from any 

Trade, Business, and Manufacture. 
A fair knowledge of the characteristies o( good and bad Food (such 

as Meat, Fish, Milk, Vegetables), so as to be able to recognize 

nnsonndness. 
Some knowledge of Infections Diseases, and of the Hcgalations 

affecting persons suffering or recovering from such diseases. 
A knowledge of the best Methods of Disinfection. 
Methods of Inspection, not only of Dwellings, Dairies, Milk Shops, 

but of Markets, Slaughter- Houses, Cow-Sheds, Bake-Houses, 

and Offensive Trades, 
ScAvenging and Disposal of Refuse. 



CANDIDATES WHO HAVE RECEIVED CEHTIPICATES AS 
LOCAL SUEVETOES. 

Mr. H- W. RoBtNBON, TJlversion ; Mr. J. Pakkke, Bridgwater; 
Mr. WiLi.UH John Pearcb Jeskiss, Bodmin, Cornwall; Mr. Sihkkt 
GoMPERTZ Gamble, Grantham, Lincolnshire; Mr. Kobert Hahorr, 
Skipt.in, Yorks ; Mr, Donald Cuikkoh, Exeter ; Mr. E. R. Teouziac, 
New Brighton. 



CANDIDATES WHO HAVE RECEIVED CERTIFICATES AS 
INSPECTORS OP NUISANCES. 

Mr. F. BooKKB, Birmingham ; Mr. W. S. Puebble, Blackburn ; 
Mr. Thouas Bi.ANCHARD.Eveaham ; Mr. William Fkedbbics Watts, 
Amersham; Mr. Josurs Robinson, Aston Manor, Birmingham ; Mr. 
WrLLUM Wkthkrill, Selby ; Mr. CHAKLEa OANDGit, Alcest«r ; Mr. 
WiLLUM Wilkinson, Salford ; Mr. Cbables Hawkes, Yeovil ; Mr, 
Thomas Hastings Dale, Hull ; Mr. Thomas T. OffUDB, Whitohnreh, 
Salop ; Mr. Hugh Davieb, Wresham ; Mr. Willum Habris, Soli- 
hull, Warwickshire; Mr. Arthur Lennox Clarke, Bedfont; Mr. 
Bkhj&hin Bolt, Aston, Birmingham ; Mr. Joseph Osbokke, Carlisle; 
Mr. Joshua Lap worth, Bethnal Green. 



EXAMINATION PAPERS, JDNB 3, 1879. 

The following questions were required to be answered in writing. 
K vh'd voce examination took place on the following day. 



QUESTIONS FOR SUBVETOES. 
JnuE 3, 1879. 2 lO 4 p,ii, 

1. Mention the chief Acts in force relating to Pnblic HeftUb, and 

give a brief statement of the objects of each. Which of these 
Acts refers to the Metropolis ? 

2. If asked to advise apon the projected drainage of a town, what 

■wonid be the chief points to which you would in the firHt 
place direct your attention P Ehcplain what would be the 
conditions which would limit your choice of outfall, 

3. What method do you reoommead for the ventilation of sewers 

to be laid in — 

(a) comparatively level towns ? 

(b) hilly towns ? 

What precautions would you take in connecting houae drains 
with Bewere ? Describe how yon would lay the drains in the 
houses themselves, and how you would muke the noccaaary 
connections with water-closets, sinks, &o., &c, 

4. Where a cesspool for the reception of tilth — solid or liquid — is 

unavoidable, what precautions should be taken in respeot of — 

(a) its position ? 

(b) its ventilation P 

(e) its connection with house drains F 
(d) its general construction ? 



6 TO 8 P.M. 

. If asked to advise as to the water-supply of a town, what aro 
the chief points to which you would direct your attention if 
the supply is to be derived — 
(a) from wells ? 
(h) from streams ? 

. What are the conditions of water which affect the question of 
the material of cisterns in hottscs p How is water in house 
cisterns likely to become polluted P What precautions should 
be taken to guard against such pollution ? la there any 
danger of pollution when the supply is constant P 

. Define what constitutes a cellar dwelling, and under what con- 
ditions may it be occupied under the Act. What aro the most 
common causes of dampness in basement rooms, and wliat are 
the respectivo romodies P 

, In what way does the siee of an occupied room influence the 
quantity of fresh air which must be supplied, and of the vitiated 
air which must be removed in order to keep the air of the 
room within a uniform limit of impurity P In what t«rma 
would yon define the degree of purity of the air, and what U 
the limit of impurity which should be allowed for health P 

, What are the Sanitary principles which should be observed in 
the construction and cleansing of streets and roads P 
23 • 




QUESTIONS FOB INSPECTORS OF NUISANCES. 

Jl'Ke 3, 187!). 4 TO C P.M. 

1. What is the definition of a nuiaftnce ? Give instances. 

2. Mention the roles ia the model bj-e-laws with reference to 

common todging-bouses. What HDoald gnido the InEpector 
of NaiHances in hiB examination of premises under thie Act ? 

3. Define overcrowding, and explain how yon ascertain if rooms 

are overcrowded. 

In the accompanying sketch, showing the plan of a room 
which is 12 feet h%D, what is the cubic space, and bow manj 
people would yoa allow to sleep in it ? 



I 



4. In inspecting premises, to what points would jon direct joav 

attention to ascertain wliether the water supply is iu proper 
condition — 

(a) in the case of a water supply derived from wells ? 

fb) in the case of a wat«r supply by town water to cistern ? 

5. In inspecting houses, to what points would yon direct yonr 

attention to ascertain whether the drainage ia in proper con- 
dition F 

6. How is but^^her's meat to be recognized as being good or other- 

wise F What would yoa do if you found nnsonnd meat exposed 
for sale ? 

7. In the case of small-pox or scarlet fever breaking out, what are 

yonr powers, and what steps would you take F 
S. By what faults of construction and management are slaaghter- 
housos most often rendered needlessly ofiensive, Ac, and what 
arc tlic rules of consti-uetion and management which it ia most 
important to enforce with rcganl to slaughter-houses? 

EXAMINATION PAPERS, NOVEMBER 6, 1879. 
QUESTIONS FOE SURVEyOES. 

November 6, 1879. 2 to 4 o'clock. 

1. Detine street. State the Law applieahle to every descriptioi 
of street in an Urban Sanitary Authority District, and the 
rights nnd obligations and duties of Sanitary autbnritiea, 
■H and Ofcupiers thei'eio. 




. What are tbe relative advantages of circolar and egg-shaped 
sewers ? In what ease are thejf respectively preferred ? 

. Give a specification of a water-tight sewer. Describe and give 
a sketch, of the form of man-hole which yon consider best 
adapted for ordinary town sewers, and state tbe rale which 
yon adopt for determining the amonnt of ventilation to be 
afforded in a main street sewer. 

, In what way does the size and shape of a sewer affect the 
velocity of sewage flowing through it. If a nine-inch pipe 
sewer laid at an inclination of 1 in 200 gives a velocity of 
3 feet per second, what velocity vrill it give when laid at an 
inclination of I in 800 (the pipe running full in each case) ? 
Will this velocity suffice to keep it clear from deposits ? 
Describe the various modes which may be resorted to for 
flushing aewew. 

. Give a description of the process termed intermittent downward 
filtration. State what area of laud you would require with a, 
gravelly soil lor applying this method of purifying sewage to 
a town with a population of 1000 inhabitants; and state the 
arrangements you would adopt for dealing with the rain- 
water falling on the roofs, yards and streets. 

NovEMBEB 6th, 1879- TO 8 o'clock. 
. In reporting upon the source of woter supply for a town, which 

are tbe points to which you would direct your attention ? 
i. Give a sket^ih of a D trap, an S trap, a, P trap, and a Pan 

Water Closet. 

(Plan of a Dwelling- House annexed.) 
■. Criticize tbe arrangements of this residence as to position of 

rooms, walls, doors, fire-places, windows, Ac, from a Sanitary 

point of view. 
I. Describe tbe drainage airangeraents shown on the plan. Say 

whether they are aatiafoctoty j if not, in what way they are 

. Sketch on the plan any other system of drains which you would 

think preferable. 
. Describe in detail the arrangements necessary for the wat«r- 

aopply of the residence ; a bath being fixed in the room over 

the serving-room, a W.C. on the first floor over that on the 

ground floor, and a housemaid's aiak near. 

QUESTIONS FOB INSPECTORS OF NUIBANGES. 

November 6, 1879, 4 to 6 o'clock. 

. What power of entry can be exercised by an Inspector ot 

Nuisances ? 
, What books should an Inspector keep, and how should he enter 

his work in them ? 
. What is a water-trap ? What are its objects P Give examples 

of good and bad traps. 
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4. What mftterials are used for eoil-pipes? Which do yon prefer? 

What faults are likoly to be fonnd in them ? How should 
they he ventilated ? 

5. Mention some offensive trades. Describe what points yon would 

look to in inspecting any one of them with which yon are 
acqnainted P 

6. A cose of typhos fever is reported to yon. What would 

you do ? 

7. What is ft collar-dwelling ? Under what conditions may it be 

legally inhabited ? 
8- How do you recogTiize diseased meatP If yon found such meat 
exposed for saJo, what would yon do ? 

ViSlTOEB duly appointed by the following bodies are invitod to 
be present at the Examinations ; (a) The Local Government 
Board ; (h) The Institute of Civil Engineers ; (c) Associationa of 
Medical Officers of Health; (J) The Hoval Institute of British 
Architects ; (e) The Association of Municipal and 8anitajy 
Engineers and Surveyora ; (/) The Institution of Snrveyora. 



Fellows, Members, Absocutkb, and Sdbscriberb will receive 
notice from time to time of the dates upon which the Annual and 
General Meetings will be held during the year. 



REPORT OF THE JITDOES OF THE EXHIBITION HELD 
AT CEOTDON, 1879. 

Wa, the undersigned, the Judges appointed by the Council, beg 



r Improved Six- Ton Steam Bead 



MEDALS. 
We recommend that MEDALS should be awarded to the under- 
mentioned Exhibitors : — 
AvELDfo and Poeteb, EoeJieHer, f 

Boiler. 

DoCLTotJ and Co., Lambetli, for Patent Anti-Percnasion High- 
Pressure Valves. 
Fbaser, Bros., Conimereial Boad East, London, for Pat«nt Portable 

Disiofecting Apparatus. 
Hamiltoh and Co., 265, Kingtland Road, London,, for Patent 

Prismoidal Pavement, and Floor Liehte. 
Lasoellep, WiLLUM, 121, Bunhill Bow, London, for Concrete Bath, 

SiNCiiAiR, James, 104, Leadenhall Street, London, for " Tyndall'g " 

Smoke Respirator. 
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WiLKEE, Chables W.. 1, Chlvalrij Road, Wtuidsworth Common, for 

Acid Pump and Syphon. 
Wesham, W. p., 81, Church Street, Croydon, for an Improved Opon 

or Closeif Range Kitchener. 
WiLLCoCKS and Co., Burinantofie, Leedi, for Silica Glazed and 

Enamelled Fire Clay Bricks and Faience. 

CERTIFICATES. 

We farther recommend that CERTIFICATES of MERIT bo 

awarded to the andermcntionod Exliibitors : — 

Adams, R., 7, Great Dover Street, Lottdon, S.E., for Patent Adjust- 
able Shoe, and Regulating Spring Hinge for Swinging Doors. 

Adahs, R., 7, Oreat Dover Street, London, for Fanlight Openers and 
Caeement Fasteners. 

Ball, Ascell, Spaliling, Lineolnthire, for Patent Folding Invalid 
Bed. 

Beard, Dent, and Helltek, 21, Neurcastle Street, Btratid, Lorulofi, 
W.C., for Patent " Ventilating Drain Syphon." 

•Billing and Co., Uatton QurJen, London, W.C-.ioT the " Work- 
nan's " Cooking Stove, and other ImprovemoutB in Gaa- 
Cooking Stoves. 

Bird, Peter Hinckei', f.b.c.s., 1, Norfolk Square, London, for his 
method of "Costless Ventilatinn/' 

Brat and Co., Blackmail Lane, Leedi, for Improved Gas Bamers. 

Bus^EY and Co., Mttseutn Works, Rye Lane, Peekltam, London, for 
Patent Spring Mattress. 

•Chorlton and Duohalk, 19, Blackfriars Street, Maneheiier, for 
" Excelsior " Spring Mattress Hospital Beds. 

Clark, IT, W., Portable Gas Ai-paratus Comfant (Limited), Oreat 
Queen Street, Lincoln's Inn Field*, Iiondon, W.C, for Patent 
Portable Gas Apparatus, for Mnnnfactn ring Gas from Gasoline. 

DoULTOK and Co., Lamhiih, for Decorative Tiles tor covering walls 
and floors. 

DODLTOH and Co., Lambeth, for Disconnecting Gnlly, with back 
and side entrances and iron grating. 

Edwaeds, J. C, Trefynani, Ruabon, North WaJe», tor Dean's Patent 
External Drain Traps, with movable receptacle. 

•Ellisos, J. E., Victoria Square, Leedt, for Conical Ventilators. 

FiNCU and Co,, Sanitary Works, 181, High Ilolbom, London, W.O., 
for Large-way Waste Plug, with protective cover. 

Haumond and Husbet, Eigh Street, Croydon, for Homibrook's 
Patent Catchment Grating for Steep dradients. 

Headlet and So5, Exchange Ironworks, Cavibridge, for Patent Hose 
Reel. 

Htgienic Stove and Grate CoMrAiri, 15, Peel Building*, Bir- 
mingham, for "Eagle" Sanitaiy Trap, for superseding Boll 
Traps. 

Jensinos, Geohoe, Stanrjate, London, for " Artizans Dwellings Sink." 

JisHitDtos, Georob, Stangate, London, for " Dniversal " Sbunpooing 
Appai-atua, 




Khell, U., 77, Fure Street, Loiulon, B.C., Tor bia " Imporiul " Veuti- 

latiDg Window- 
•JjEORabd and Sutcliffk, 100, Bunlall Row, London, E.C, for 

ImproveraentB in internal driTing of Tube Wells. 
Lewis, Mre. Amelia, 37, Blaekfriari Street, Ma'tcliestir, for Patented 

Tin Cooking UtensUs. 
•Modlb's Patent Eabth Clohkt Co. (Limited), 5a, Qarrick Street, 

Ijimdon, W.O., for Patent Eartii Closet. 
Obiosb, Joqn C. (Limitad), llirmmgham, for Moser's Patent Self- 

Acting Dry Closet. 
Patent Victoria Stone Compabt, 305, Ein^iland Boad, London, 

for Artificial Stone Tabes. 
•PococK Brothbbs, 233, Soui/iu-ort Bridge Boad, London, 8 B., 

for " Universal " Tabular Air and Water Bed. 
Pritchett, G. E., F.S.A., Eiihape Shrtfard, for Barometrical and 

Thermometrical Inatmments. 
•Pkitchktt, G. E., f.B.A., Bisho[ii Slorlford, for Improvements in 

Hollow Tile Flooring, 
Raksome, S. E. and Co,, 10, Eetex Slreet, Strand, London, tar 

Milwankce Glaes Lantern or Hnrriisane Lantern. 
•Sabitary Appliance CoMPAm, Factory Lane, Salford, for Morrell'a 

Patent Cinder-Sifting Ash CloBet. 
Sklid, Sonnentbai. and Co. f Limited), Lamlrik Rill, Qiieeti Victoria 

Sheet, Lomfo,K E.G., for Patent Safety Belt Shipuera. 
Sharp, Jonbs, and Co., Bourws Valhi/ Pottery, Foole, D»net, for 

Rock Conci-ete Tubes, 
SiHCi.AiR, James, 104, Leadenhall Street, London, for Chemical Firo 

Ks terminator. 
Stidreb and Co., 50, Southcnrh Bridge Boad, Londoti, S-E., for 

Swivel, Loek Ping and Orerflow for Sinks. 
Stektton, Sahuee., M.B.C.S., Kidderniinder, for a Folding Bier and 

Car, for simplifying fnnerals. 
Wallkb, Thomas, 47, Fiah Street Hill, London, for Cooking Stove 

with Warm -Air Chamber. 
Wkbstbr and Co., Market Street, Nottingham, for Webster's Patent 

Photometer. 
Wenbam, W. p., 81, Chwch Street, Croydon, for Boyle's Mica Valved 

Outlet Ventilator, 
WiLLCOCK and Co., Burmanlofii, Leedi, for Fire Clay Sanitary 

Sinks and Wai«r Tronghs. 

There are two classes of eihibite which we recommend shonld 
be excluded from awards of Medals — namely, those which were 
eihibited at Leamington or Stafiord and to which a Medal waa 
then awarded ; some of which we recommend shonld reoeive 
Certificates, and these we have distinguished in the foregoing lists 
by asterisks ; and secondly, objects exhibited or invented by any of 
the Judges themselves, such as Mr. William Eabsie's e^bit of 
Specimens of "Bad Plnmbing," and Mr. Rogers -Field's Self- 
Acting Flush Tank, exhibited by Messrs. H. DnoLTOS and Co. 

The undermentioned ai'ticles we are unable to oipress an opinion 



upon without testing; and we recommend thtit they shonld be 
tested at the eipense of the Exhibitors, if they are willing to incur 



DEFERRED FOR PRACTICAL TRIAL. 

Aerated Waters. 
Evans and Co., Wrej'ham, Koedone (Patentee, David Johnson, f.c.S.) 
GnLLivEs and Co., Aylesbury , Kfineral and Atirated Waters. 
Newrt MiNEBii. Water Co. (Limited), Islington, Liverpool, Ginger 

Ale, Ginger Beer, Lemonade, &c. 
Fackbau, Jamks, 16, GatKerine Street, Croydon, Aerated Waters in 

Silvered Syphons ; SpecialitiS Seltzer Water. 

DlsraFKCTASTS. 

Calvbrt and Co., Bra-Iford, near Manelieater, Carbolic Acid. 

JeTES' SASn'ABY COMPODNDS CoilFANT (Limited), 54S, Biahopsijale 

Street Within, London, E.G., Jeyes' Perfect Pnrifier. 

JosES, W., 37, Miiieing Lane, London, Lnstro-Diainfecting Fluid. 

Hacket, Sellkbs, and Co., 102, Bouverie Street, London, Oiychloro- 
gene. 

Saniiab COMPAsr, Three Colt Laiie, Sethnal Qremi, Sanitas Dis- 
infecting Fluid. 

Button and Phillips, Stoiemarket, Sporokton (Profeesor Tnson'i 
Patent). 

Whitb, W. T., 232, Kenninntim Boad, London, Euchlorine Disinfec- 
tant. 

FlLTBRS. 

Fujoo and Co. (Limited), Bollaml Street, Blackfriars Boad, 

London, S.E., Bailey Denton's Filter. 
Maignkn, p. a., 22 and 23, Great Tower Street, Lmtdon, B.C., Patent 

■' Filtre Bapide." 
Baxsomb, S.and E., A Co,, 10, Euex Street, Strand, LojuZon, Porous 

Slabs and Bain- Water Filters. 

Hdpfer Closbtb (one specimen each), 
Bkard, Dent, and Hellveb, 21, Nemeastle Street, Strand, London, 

W.G., Artizan Closet. 
Carslet, W. S., 18, Bartholomew Cloee, London, E.G.. Jewell's 

Hopper CloRet Basin with Washer Clip, and Iron Trap with. 

connecting T piece in one casting. 
DouLTON and Co., Lambeth, London. 
Bahset, Willum (Limited), Farringdon Street, Lmidon, W.G-, 

Dodd'a Ventilating Hopper Closet. 
Smith, Thob. and Co., Old Kent Road, London, S.E. 
Stidder. J. 0., 50, Southwark Bridge Boad, London, S.E., Infirmarj 

Closet. 
Wabnbb and Sokb, Cripplegale, Londoji, E.G., Sharp's Hppper 

Cioaet. 
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" WiSH-otrr" Closets (one apecimen each). 
BosTEL, D. T., 18 and 19, Duke Street, Brighton, Brighton 

Excolsior- 
DoDLTOH and Co., Lambeth, London. 

OwKN, Hbnkt, 16, Sueaej: Place, South Kensingtrm, Lonilon. 
Bahsbt, Williak (Limited), Farringiion Streei, London, Dodd'a 

Ventilating "Wash-out," 
Stiddeb, J. G., 50, Soutkwark Bridge Soad, Single-Ann Flnahing 

Special Closets, 
DODLTON and Co., Lamheth, Fowlcr'a Self-acting Closet. 

WiSHiHQ and Weinoino Micsrars (one specimen each). 
Bell, J. M. and Co., 491, Oxf(yrd Street, London. 
Bradford, Thouas, 60, High Hulbom, London. 
Donald and Co., 33, Comhill, London. 
Gbeks, Thomas and Son (Limited), 64, Blaekfrinrt Boad, London, 

Monarch Washing, Wringing and Mangling Machine. 
BiAN ASD Byan, Imperial Arcade, Ludgate Sill, London. 
TwELVBTBBES, Habpeb, 40, Finebury Oiretts, London. 

Water Heaters. 

Davis, M. ajid 0., 286-290, Gantberwelt Soad, and 1, The Pavement, 
Clapham Oommon, London, Gas Balh, with Copper "Tndor" 
Boiler. 

EwAHT and Sow, 406, Eiiston Eoad, London, N.W., Crown Gaa 
Boilers, for instantly turning cold water into hot. Gas Baths. 

Hammond and Husset, 10 & 11, Stgli Street, Croydon, an Improved 
Gus Bath and Boiler complete. 

Hellier, WiUiam, 19, Duke Street, GroiKenor Sqmre, W., Two 
InstantancooB Water Heaters, heated by Gaa. 

Mart and Bradlet, 16, York Street, London Hood, and 109, Fen- 
church Street, London, E.G., the Instantcr Bath, Water Heater, 
and Thermal Font, Cabinet Wash Stand, with Water Heater 
attached. 

SiDDAWAY, E. and Sons, George Street, West Bromim'ch, a Patent 
Water Heater for Bathe, to heat a gallon of water per miaate 
to 100 degrees, a Patent Water Heater for Lavatories. 

MiaCBLLANEOnS, 

Bkaithwaitb and Co., Swine^ate, Leed», Patent Syphon for Watcr- 

Closet Cisterns. 
Carslet, W, and S., 18, Bartholomew Cloie, Lotidon,, Urinals, Iron 

Traps, and Sink, conted by Professor BarfE's process. 
Finch and Co., 60, Righ Eolborn, London, a, 4-inch Ball Valve for 

large Cie terns with Balanced Valves. 
Gardner, Frederick, Hereford Road, Baytwaler, London, Patenb 

Level Cot for use on shipboard. 
Keen and Son, Chirch Street, Croydon, Gay's Solution. 




351 

Lascelles, Wn-LUM, 21, BrniUll Row, London, Concrete Con- 

slmchODS. 
PoTTKR and Sons, Oxford Street, London, H. Saion Snell's Patent 

Ventilating Hot- Water Open Fire-Grato (The TLermhjdrio). 
Pakphilloh and Co., Whittlesford, Cambridge, Patent Smoke Con- 

Bomer (Peyton's Patent). 
Hud, Jeffkrson, Arcanum Plating Worki, Birmingliam, The 

Arcannm Process of Silver PlatinR Steel. 
Hyui and Rtin, Imperial Arcade, Ludgate Hill, London, Hain- 

Water PercolatorB, 
Silicate Paint Compant, Charlton, Kent, Enamel Paint, Petrifying 

Liqnid and Paints exhibited. 
Stiddeb and Co., 50, Soathteark Bridge Boad, Loiidon, Urinette. 
WOOLUMS, W. and Co., 110, High. Street, Manchester Sqwire, 

London, Paper Hangings stated to be &ee &om Arsenio. 

Until the deferred trials have been carried out we are nnable to 
award the Gold Medal of the Institute. 

We have fonnd that alterations have been mode in certain 
exhibits to which Medals or Certificates were given, hj which 
alterations some of the essential merits for which the Medals or 
Certificates were awarded have been destroyed. Notwillistanding 
sach alterations, the exhibits are advertised and stamped as having 
received the Medals or Certificates. We therefore recommend 
that notice oE this should be taken by the Council ; and that in 
fntnrecacfa person receiving Medals or Certificates should be warned 
against nsing the name of tbe Sanitary Institute in connection with 
any article which has been altered since the award was made. 

We also advise that in fatui-e the Exhibitors must give fall 
particulars of each exhibit in order that a propter number may be 
fixed to it in the Catalogue. 



(Signed) 



W. H. COBFIKLD, ^ 

Rogers Field, f 
W. Eassee. } 

H. C. BlBTLETT. 1 



NOTICE TO EXHIBITORS. 



The Ezhibilions of Sanitary Appliances &re held annually in 
oounection with the Autnmii Congreaa, and onpatented exhibits are 
protected by a certiRcato granted by the Board of Trade, under 
the Protection of Inventions Act, 18?8- 

Jndges are appointed by the Conncil to examine tlie several 
ezhibita, and award Medals and Certificates of merit to such objeota 
as they may consider worthy. 

In addition to the Ordtnat'y Modala, a special Gkild Medal is 
offered by the Institute, for a selected exhibit &om the entire 
exhibition, and will bo awarded by the Jndgos, in case of pre- 
eminent merit only. Selected exhibits of such a natare aa to 
reqaire practical trials which caaoot be carried out on the spot, are 
submitted to Buch further trials upon the Exhibitors' defraying the 
necessary expenses. 

The following table gives particulars with reference to the 
cxhibitiona already held. 

TABLE A. 







ia77. 


1878. 


IBT9. 








SuSord. 


Croydoo. 


1 


Nomber of Exhibitors 


11? 


116 


189 


2 


„ of Exhibits . 


294 


319 


710 


3 


Space occupied . 








4 


Number of days Exhibition 










was open 


14 


16 


17 


5 


Total number of Visitors . 








6 1 Number of Medals awarded 


13 


12 


9 


7 


Number of Certificates 










awarded 


None. 


26 


40 


8 


Number of Exbibita deferred 










for further trial . 




7 


52 



( 



BEPOBT OF THE JUDQES OF THE EXHIB21 
AT STAFFORD, 1878. 

The special MEDAL offeekd by Db. ItrcniRDaos fc 
8BLECTED Exhibit takeh feom: tub entiee Esuibitiok 

AWAODED TO 

SiLiCiTB Paiht Coupant, for QrilEtlia' Patent Wtita. 
THE MEDAL or 



PococK Bbotiiebs. Soutiicark Bridge Saad, London, for their 

TTniverHuI Invalid Tubular Water and Air Beds. 
BiLLi!<a & Co., Hatton Garden, London, for their Apparatus for 

Cooking by Gas. 
8. LEom 4. Co., Strand, London, for their Apparatus for Cooking 

by Gaa. 
Thb Silicate Paiht Company, Cannon Streal, London, for Grifliths' 

Patent White, and for their PreparationB of Silicate Paiut, 

Enamel Paint aod Petrifying Liquid. 
DoDLTOK & Co., Lambelh, London, tor Stanford's Patent Joints for 

Stoneware Pipes. 
MoDLE'a Patent Eabtb -closet Com pant. Oar rick Street ^ London, 

for their Earth CloaetB, 
Major F. Dukcas, b.a., the Common, Woolwich, for Ambulance 

Wheeled Litter. 
The Sanitary Appliance Compant, Ihctorj/ Lane, Sal/ord, for 

Portable Cinder Sifting Aah-cloaet, with Soil Pail. 
G. E. PBiTcaETT, Fish Street Mill, London, for Economic Hollow 

riooring. 
IIabball & Singleton, Phtenix Foundry, Freeman Street, Birming- 
ham, for the Phoenix Portable Buoge, and the Binninghaia 

Range, with Reducible Fire, without Gaa. 
Jas. E. Ellison, of Leeds, for Conical Ventilators. 
MoBRis, Little, & Co., of Doncnater, for Littlc'fl soluble Phenyle. 



To 



Cerlifieatea of Merit. 



Jamee Stiff' ^ Sone, Lambeth, London, for Weaver'u Ventilating 

Sewer Air Trap. 
Fotle If (Jo., Handaworth, Birmingham, for The Patent Edinburgh 

Air Chambered Sewer Trap. 
*Thoma» Bradford ^ Co., Crescent Iron Works, Salford, for new 

Patent "Shuttle" Steam-power Washing Machine. 
Thomat Allen, St. Augustine's Parade, Bristol, for Patent Metallic 

Tubular Bedsteads and Invalid Bedrests. 
William Hamilton, Ship Street, Brighton, for Invalid GrasBhopper 

Oouoh. 



praTiom Exbibicioii. 




*OkorUo7i^ DugiaU, BlacfefriarB Street, Manch ester, for "Excelsior* 

Pateut Spring Mattresa. 
Btiffard ^ Co., Clay Works, Stourbridge, for their Porcelain Baths, 

MnuldeJ and Glazed in one piece. 
W. H. Hilton, Spencer Street, Leamington, for Varioua Inventioiu 

for promoting Domestic Economy. 
*F. and C. Hancock, Dudley, for Machine for Washing and Cooling, 

Butter. 
*0. H. Harris, Bristol Street, Birmingham, for Economical Cooking 

Eange. 
The Paletil Compotite Fire-light Company, Fenchurch Street, London, 

for The Cotopostella Fire-lights, for lighting fircB. 
8. Leoni ^ Go., Strand, London, for The " Eheometer" Street- Lamp 

S«gulator. 
London Necropolit Company, Laucaater Place, Strand, for Patent 

" Earth to Earth" Coffins. 
Thomat Larmoutk Sf Co., Cross Lane, Salford, for Dual Desk with 

separate Gangway Seat. 
Oolman §- OlenJenning, Chalk Hill Works, Norwich, for School 

Desks with Shifting Seats. 
Oillow S( Co., Oxford Street, London, for Patent Lavatory. 
2»aae Shone, Wrexham, for Pneumatic Liquid Ejector. 
Otttet and Green, Eorley Green Fire Clay Works, Halifax, for 

Pateut Drain- cleaning Koda and Stoneware Horse Maoger. 
Ihe Ladiet' Sanitary Aiiociation, Bemera Street, London, for their 

Publications. 
M. Snell, Southampton Buildings, Chancery Lane, London, for tho 

Thermhjdric Patent Ventilating Hot Water Open Fire Grate. 
G. E. JPri/ckett, Fish Street Hill. London, for Warming and Venti- 
lating Appliances and fur Therm ometrical Instruments. 
Thorn S( Co., Stafford, for Patent Artificial Stone Filters for cleansing 

Eain Water for Domestic Use. 
*S. B. Hareaeeugk ^ Co., Bentiiick Street, Leeds, for Excreta Pail 

(oak) with Patent Spring Lid. 
*Daniel Thomas Boilel, Duke Street, Brighton, and Golden Lane, 

London, for Patent " Excelsior" Water Closet. 
Sartrum, Harvey, ^ Co. of London, for Patent Ventilatorium 

Waterproof Garments. 
JeKtbury ^ Brown, of Manchester, for Seltzer Water. 



Those narked thni have had the Medal of the Inatitato awarded to them at a 




MEDALS awarded by the INSTITUTE to Exhibitors at 
Leamington, 1877. 



JoHM BoBWKLL. Britannia Foundry, Barton-on-Trent, for improved 
Waflher with Table complete. 



TflOMAs BfiiUFOKD AND Co., Creacent Iron Works, Siilford, for New 
Patent " Shuttle," (Q) Steam Power Washing Machine, 
Bpecially adapted for use in Hoapitala and Asylums, 

Calykrt and Co., Manchester, for " Calteet's" Carbolic Acid for 
Disinfecting purposes, 

Chori.ton and DDQDAtB, BWkfriars Street, Manchester, for 
'"Eiceleior" Patent Spring Muttreaa. 

Thomas Galdraith, Crawford Square, Londonderry, for Patent 
Hot-air Bath. 

F. AND C. Hancock, Dudley, Woroestershire, for Machine for Wash- 
ing and Cooling Butter. 

B. B. Harescecoh and Co., Bentinck Street, Leeds, for Excreta 
Pail (oak), with Patent Spring Lid. 

O. E. Harris, Bristol Street, Birmingham, for Economical Cooking 

Lk Grand asd Sdtclipt, 100, Bunhill Row, London, for bnprove- 
ments in Well-sinking Apparatus. 

John Pakkkb, Woodstock, Oxford, for Dry Earth Closet. 

Spongy Ikon Water PcKn-nso Company, 505, Oxford Street, 

London, for Bischof's Spongy Iron I'Hlter. 
SociCte Fran^aisb D'Hvoi^HB, for Chomical Preparations and 

Apparatus. 
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LIST OF BENEFACTIONS. 



DONATIONS. £ i 

His Grace Ibe Dnko of Nmihniuberlaud Sfi i 

Uenij C. Bqrdett I 

T. J. Djk«, I-.B.C.* 1 

T. Redirood. ».d. 1 

T. Collins, « J. 1 

Bod. Francis G. Molvneiu, let Donalioa S ' 

R. SntcliSi 1 

A. Le Grand I 

J. Bailey Ueulon, c.e . • . . t 

J. Tonle, J.r 1 

Hon. Fnnvis G. Mulyaeui 
Sir JuhD LubWk, Bart., 
Mr>. Valeutine 
Urs. Wingfiuld 



Slid Donation 



COKTKIBUTIONS TO THE UBBART. 

Pramtedly 
Wm. Habqwicks, m.u 



Report on the HmHIi of PaJdIngton . 
Saliitarj Report, Puddington, IB67-8 . 
Moral and Pbjiica] AdianlBges oS liatlis 
An Address ou Food and Drink Adulli-ratiL 
A Popnlar &amma:7 of Public Health 
An Index to the Public Health Act, I8TS 
Tbo Law of Public Health, &c. . 
(2) Socifitt Fran^aise d'Hjpena , 
(s] Assislancc nnx Mntile* Pauvrea 
DnTrailenwnt Chirnrgical dee Panires i Domicile 
SociStf Framjaiso de S^ors aux Blcs-s^ 
QaeetioDB Phitanthropiques . 



La Cremati 
L'Anaini»{»ciiicut de Paris .... 
J-n CliinaU do Midi dn la Franoe 
Chemins dc Fer st Suite Publique 

Lei Kanx Bonnes 

Trailcnient N'atiuDul de la Phlhisie Pnlmoooire 
Essai de Climntolo^ Th6urii|uii et Pratiiiue 
TransactioDS of the Cremntion Society 
Bazali^ettc on the Scwogc Question 
Tiielfth Annual Keport on Sanitary Condition of 

Merlhyr Tydfil 

On the Downward In termiltent Filtration Cif So wago 
Honie DraiDoge . 
Sanitary Science . 
Hot^ital Mortal it]> 
Banitajj Kugineuring 



Purification of Wnter-carried Sewage 



G.F.CiiAiiBBBs.E-q.,r. 
Dr. im PiKTnA Sant*. 



G. E. Pbiciiettt, Esq., p.s.a. 

U. S. Born. Ksq. 

Lawsoh Tait, Emi. 

Bald w IB Latham, F>q., 

' HEKBT tlOBINBOH, UtI]., 




The Nature and Treatment of Rabies 
PccventiTe Medicine in relalton to Public Health 
Bandbook of fCnral Sanitary Science . 
Sanitary Inspectors' Practical Guide 
The DigeatiOQ and Awimilaiion of Pat in the 

Human Body 

Reports of the ComniitlGe of tlie British Association 

on the Treatment and Utiliution of Seivage I Q. B. G. 

frtHnlBTO to 1877 ) 



Dr. Babtlbtt, i 



FELLOWS. 

AvELiBo, Thos., Eochcster, Kent 

Babtlktt, H. C, Fu.u.,F,c.B.,39,Duke3treet,Gn>srenDrSquAre,W. 

Bass, Uamor, m.f., Burton-oo- Trent 

Bell, C. W., i.p., d.l., 77, Qneen's Gate, S.W. 

BKiUT, Sir Antonio, Marylaud Point, Forest Lane, Strntfo»d, E. 

BuABAZON, Tho Lord, 83, Lancaater Gate, Hyde Park 

BniT, Lord. London 

BmoHTEPf, W. G., 4, BiflhopsHste Street Witbout, EC. 

Bdbbeui, J. Stone, Lady's HDI, Kenilworth 

BvKDii^T, Henry C., Seamen'fl Hospitnl, Greenivicb 

Cakkw, B. K., Curpenders, Watrord, Herts 

Cabpeicier, Alfred, ii.ir. Loud., g.b.b. Camb. 

Cabteb, Brudenell B., f.b.c.s., 69, Witopole Street, CaTCndbh 

Square, W. 
Cdadwick, Edwin, c b., Park Cottage, East Sheen, Mortlake, S.W. 
Clabk, Daniel, Carlisle 

CotMAS, J. J., M.P., Carrow House, Norwich 
CoBFiELD, Proiessor W. H., m,a., h.d, (Uion.), p.b.c.p. Loud., 

10, Bolton How, Mayfair, W. 
De Ciiauhu»t, Professor ¥. S. B. F., h.d., f.b.s., Woolston Lawn, 

Southampton 
DK5I80N, A., 0, Albemarle Street, W. 
DuEwsT, Ovcrend G., u.D., 67, Queen Anne Street, Cavendish 

Square, S.W. 
DouLTon, Henry, Lambeth 
Dtke, T. J., T.B.c.a., Merthyr Tydfil 
Eabsie, 'Williivro, c.e., f.l.s., 11, Argjll Street, W. 
Edee, J„ Helensburgh, N.B. 
EvAHfl, T. W., Allesm-e Hall, Derby 
Field, Eogers, b.a,, m. inst. c.e., 5, Cannon Row, S.W. 
Fouteecce, the Earl, Caatle Hill, Souih Mollon 
Galtoh, Captain Donglas, b.i:., c.b., r.R.s., 12, Cheater Street, 

QrosTenor Place 
Oabdkeb, C. F., Ashbtiurno, Derbyshire 
GiLCHBiaT, J.. M.D., Crichton House, Dumfries 
Geifpith. E F. G., c.e., 18, Abingdon Street, WeiilmioBler, S.W. 
Gbiushaw, Dr., Charlemoot House, Dublin 
Habkkb, J., M.i>., King Street, Lancaster 
Hatilakd, a., u.r.c.b., NorihaiDptoa 
HowABD, James, Clapham Park, Bedfordshire 
JoKBa, Lieut.-Col., t.c, assoc. ibbt. c.e., Havodj-Weru Farm, 

Wreiham 
Lup, C, r.i..8., P.8.A., Pain mil, Cobham 




Leaf. W., Pain Hill, Cobham 

LiTESET, J., C.K-, 9. Victoria Chambera, WeHtminBter 

LoNOBTAFF, G, B., MB., M.A., Cert. Prev. Med., Southfifld Grange, 

"WaQdBworth, S.W. 
Lubbock, Sir Johu, Bart, D c.l., f.b.s., Lombard Stroel, KC, 
Macket, J. A. D., Chriat Church, Oiford. 
Marsh, Lory, m.d., Greenhitlie, Kent 
Wabok, J , J.P., Lynsham Hall, Witnej, Oion 
Moffat, T., m.d., f.b.o a., Hawarden 

MoLVSKUX, The Hon. Francis G., Boris Court, Tunbridge Wells 
NoBTauuBEELAPD, HiB Grace the Duke of, 2, GrosYtnor Place, S.W. 
Obbek, MagQus, AGBoo. issT. C.E., F.C.S., Luwcr Sydeuham, ij.E. 
OLLAnD, J. F., Lloyd's 

Ollabd, Williiim Ludlam, High Cliffe Lodge, Lyme Eegis, Dorset 
Paget, J., J.F., Stuffynwood, MnnBJield 
EicnARCsoif, Benjamin W., «.»., it.D., r.B.B., 12, Hinde Street, 

Manchester Square 
EiCHAanaoN, J., Alethley Park, Leeds 
KusBELL, James, m.a., m.b., b.bc, Woodville, Edinburgh 
EuBBELL, Hon.F. A. B., Pembroke Lodge, Uichoiond Park 
Salt, Thomas, 85, St. George's Square, S, W. 
Scott, Major-Genl. H. T. D., K.E., c,8., f,e s., Ealing 
Snell, H. Soion, f b.i.b.a., 22, Soutbamptou Bmldiiiga 
Stephekb, Henry C, Avenue House, Finchley 
SmoMB, G. J., 62, Camden Square, N.W. 
TuKBEEViLL, Col. T. P., Ewi'uny Pri^iry, Bridgend, Glamorgaa 
TcKSEB, Ernest, f.e.i.b.a., 24li,'Eegent Street, W. 
WiiBON, George, m.a., w.n,, Leamington 
Wyati-Edoell, Bev. E., b.a., 40, Grosvenor Sireet, W. 



ills ' 



MEMBERS AND ASSOCIATES. 

• ThoM marked thus are Life Membrrt and Auoeiate*. 

Adaubos, Daniel, Hyde Junction, near Mnnchcster 

AsDie, William Judson, Prome, British Burmah 

Ai.LES, Henry Eobert, North Street, Hackney 

Ankihosoh, Btishell, u.a., m.d., Ciimbridge 

.Armsom, C. G., l.f.p.b. Glaeg,, Toiall, Bur ton -on -Trent 

Atkikb, F. H,, 62, Fleet Street, E.C. 

Atwool, J,, War Office, Whitehall 

Bakeb, E., Ballingdon House, Green Lanes, N. 

Balbibnie, John, m.a., m.d., 3, Clarkson Street, Sheffield 

Bail, F., 18, Bell Street, Henley -on-Thamea 

Banheb, E. G., 11, Billiter Square, E.C. 

Babbeb, 8. J., Eastwood, Notts. 

Babnacle, J., Great Gonerby, Grantham 
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Babsow, B., F.B.C.S., J.P., Hyde, lele of "Wight 

BiBR, Alexander, h.d., Northampton 

Babui, J. G., 8, Old Jewry, E.C. 

BiTTOH, Alfred Charles, c.e., 3, Temple Bow, Wrexham 

Beabd, Neville, The Mount, AehbourDO 

BEtt, Thomas, t.a.c.P. Lond,, Uppingham, Butland 

Benket, J. Henry, m.d,, Weybridge aud Muntone 

Bennett, Alderman W., Heysham Tower, Lancaater 

Bbknktt, Hugh, M.s.o.B., BuUth Wells, Brecon 

Bebebfohu, Robert, m.d., OswesLry, Salop 

Best, F, A., u.r.c.b., Walthamatow 

BicKEEBTKTU, E. E., F.H.C.8., Liverpool 

BiNDLET, Captain, Burton -on-Trent 

Birch, H. W. P., c e., 5, Westminster Chambern, S.W. 

Binn, PeterHinckes.p.B.c.B.,8.8C. Certif. Camb. 1, Norfolk Square, 
W. 
•Blake, E. Thomas, m.d., Wray Park, B«igate 

BoLiM, H. G., Ingeatre, Stafford 

BoLi>iNG, I. T., 19, South Molton Street 

BosTEL, D. T.. 19, Duke Street, Brighton 

BosTOCK, H., Stafford 

BowEB, Tliomas, Lytham, Lancashire 

Brett, A. T., M.n , Watford 

Brkweb, G. B., ■*, Queen Anne'e Gate, S.W. 

Beown, p., m.d., Blaydon House, Blaydon-on-Tyco 

Brown, J. H., 8, St. Stephen's Street, Salford 

Browkino, Benjamin, 70, Union Boad, Eotherhitbe 

BcTLEK, G. T., Shrewsbury 

BcBN, B. S., C.E., Oak Lea, Edgeley Boad, Stockport 

Bubnkt, G., Miilwall Docks, E. 

Cameboh, Professor C. A., m.d,, 15, Pembroke Boad, Dublin 

Cahline, J., C.E., Lewisbam Board of Works, S.B. 

Caktek, W. A., 5, St. Andrew's Square, Edinburgh 

Chamtion, a. J., 15, Parliament Street, S.W. 

Chebter, John, 5, Old Square, Lincoln's Inn 

CniLDs, Captain, The Terrace, Clapham Common 
•Clarke, A. L., Bedford 

Cj-esdinnen, W, R, l.e.c.s. Edin.. Stafford 

Cole, G., c.e,, 143, Kidermarsh Street, Hereford 

Collins, W. J., m.d.. I, Albert Terrace, N.W. 

CoLLiTER, Mrs. A., 1, Albion Place, Blackfriars Bridge, 8.E. 

Cooke, Thomas, Tamworth Castle, Tamworth 

CooPKK, W. J, 7, Westminster Cliarabers, S.W- 

CooTE, T., Oaklands, St. Ives, Hunta 

CoBBETT, J., 2i, Barton Arcade, Manchester 

Cbookeb, W., f.b.b.,20, Moruiugton Boad, N.W. 

Ceowley, p., Alton, Hants 

Daties, H., Wroxbnm 

Davis, Edward, m.b.c.s,, Breutfard 

Dklauunty, James, Waiorford 




Dekisos, The Ven. Archdeacon, Eaitt Brent, IliRhbridge, Somereet 
Demhis. W., M. isaT. C.E., 3, Victoria Street, Weatmiostcr 
SosD, J., G, ThomaB Stret;t, Liverpool 
DoNALDBOir, W., 11.4., u. INST. C.S , The Bridge, Waleall 
DouoLAs, George, Burslem 
DouLTOiT, James D., Lambeth 

DowELL, K., M.E.C 8., Hinderwell. Saitburu-by-the-Sea 
Dowsos, A., C.E.. 3, Qt. Queen Street, West-uiDster 
Dyke, F., 66, Hi(;h Street, Cainden Town, N.W. 
Eaton, J., m.d.. Trumpet House, Cleator, Cumberland 
Ebubt, Lord, Manor Park, Eick mans worth 
Ellice-Clabk, E.B., c.B., 8, Delahaj Street, S,W. 
Elliot, Bobert, md., f.h.c.p. Lood., j.p., Carlisle 
Etabb, R., Water Works Office, Chepstow 
Fabb, William, o.b., m.d., q.c.l., t.r.b. 
Fltkt, W. G., 92, Dale Street, Soulhport, Liverpool 
FoQEETr, J., 1, Westminster Chambers, S.W. 
Fobtj, S., Vestry Offices, Bermondsey, S.E. 
FuusHAW, Ednard, Bank Cbambera, Hanley 
•FoBTEB, R. Le Neve, North Road, Droylsden, Manchester 
FoBTMi. lialthaKar,M.D.,r.E.c.p.Lond., 16, Temple Bow, Birmingb&in 
Ebt, Miss C. A., St, Catherine's, Oxford 
Gaches, W. D., Mansion House, Peterborough 
OAXBwOBTHr, J., Grosvenor Road, Aldcrahot 

Gektles, Thomas Lawrie, l.f.p.b. GInsg., WelliDgton House, Derby 
Gill, D., Farleigh, Weston-super-Mare 
Glennie, W. R-, Berkeley Lodge, Wimbledon 
GouGn, R. D., Willenhull Local Bonrd 
Gbeen, Joseph, Union Street, North Shields 
Geijfiths, K., Stafford 

Gbiffiths, T., Silverdale, Oiloo, Birkenhead 
Gbiggs, R,, U, Grnys Inu Square, W.C. 
Eamilios, J. Lnwrence, l.b.c.p. Ediu., 3i, OlouocBtor Terrac& 

Hyde Park, W. 
HiMiLTOif, Sir R. N. C, k.c.b., Avon Cliff.-, Strat ford- on-A von 
Habdwicke, William, m.d.. Coroner for Central Middlesex, 

Holder's Hill House, Hendon 
Habkeb, The Rev. W., Milton Vicarage, Sittingboume 
Haebison, C, m.d , 8. so. Certif. Caiiib., Newland, Lincoln 
Habtlet, R., l.b.c.p. Ediu., Pemberton, Wigan, Lancashire 

HOLJOER, J, S., M.D., F.Q.B., Sudbury 

Holt, H. P., ca., f.o.b., 11, Benley Bow, Leeds 

HooEEE, J., r.c.B., lot, Upper Thamea Street, E.C. 

Eoopee, Rev. R, P., m.a., f.b.b.s., 31, Cambridge Bond, Hove, 

Brighton 
HowAED, E., Hi, Upper Whitecross Street, E.C. 
HiTMPHET, Professor Q. M., M.d., f.e.b., Cambridge 
HusBAKD, H. A., M.B. 11. c, Stroud Green Road, Finabury Park 
Hyde, S.imuel, u.b c.s., Buston HouHe, Buxton 
Illffe, W.i M.B.C.B., HarlingtoD Street, Derby 




SCO 

iNcn, E. H., ASSOC, inst. c,e., Town irall, Lowoatort 

IsoiLBT, Sir Henry D., B&rt, 9, Hereford Gardens, Park Lane 

Jones, J., m.h.c.s., Lianrug, Carnarvon 

Jones, R. O., Pwllheli, Caroarvoushire 

Kempson, — 

L&KE, W. C, M.D., Teignmouth, Devon 
•Lapworth, J,, Vestry Hall, Belhnol Green 

LATniM, Baldwin, U. inbt. c.e., r.aa., F.M.s., 7, Weatniiustcr 
Chambers, 8. W. 

LiW, Henry, w. inst. c.e., 5, Queen Aaae'a Gate, 8.W, 

Laws, J., Blyth, NortLumberland 

LiwsoK, H. W., Lansdowne Euad, Nottitig Hill 

LiYTON, ThomaB, Kew Bridge, Middlesei, W. 

Lee, J., Cliurc-h Street, Asliboume 

Le Gbisd, a., 100, Bunhiil Eow, E.G. 

Lemo>, James, u. inst. c e., f.b.i b.a., Lanadoime House, South- 
ampton 

Leon, George, 70, Gloucester Place 

Leveson, E. J., Cluny, Sydenham Hill 

Lloyo, T., The Square, Winchester 

LoBD Pbovost OF Glasqow, The (W. Collins), 3, Park Terrace 
East, Glasgow 

Loudon, J. B.. Maryland Vil!a«, Coventry 

Lush, John Alfred, m,d., M.b.cp. Lond., Salisbury 

Lyte. F. Maswell, f.c.s,, f.s.c, 0, Citfi de Kctiro, Paris 

Macket, J. B., 2, Bouverie St., Fleet St., B.C. 

Maclaoan, James M., m.d., Hiding- Mill-on -Tyne, Northumberland 

McAkthob, a., MP., Baleigh Hall, Brixton 

McNeill, J. Da., Tiverton, Devon 

Magpablane, Walter, Saracen Foundry, Pasail Park. Glasgow 

Manbt, F. E., F.E.C.S., 10, King Street, Wolverhampton 

Mansehob, James, c.e., 3, Westminster CI i ambers, Victoria Street, 
3.W. 

MiKTEN, W. J., Parkfiold House, near Wolverhampton 

Maetin, J, M., C.E., Castle Chambers, Esetcr 

Mason, Hugh H., m.e.c.s , Abbey Lodge, Barking 

Mat, Franria J, C., Town Mailing, Maidstone 

Matob op Uebbi, The (Alderman Bemrose), Derby 

Maioe of Stoke, Tue (Alderman Minton) 

Mayor OF Woltebhampton, The (Alderman D. Kendriek) 

Meooet, a., 7, Huntria Row, Scarborough 

Meiklejoun, J., Dalkeith, N.B. 

Melibuboo, G., ASSOC. IHST. C.E., Naples 

Meluss, J. C, ASSOC. IH8T. C.K., 7, Westminster Chambers, 8.W. 

MlLLiB, John ]-'aure, U.D., 2^, Rue de Matignon, Faubourg St. 
Ho no re, Paris 

Milnee, I,, Ilkley, Yorkshire 

MoLYNiDS, William, r.ci s , Burton-on-Trent 

MooRB, George, m.d., Hartlepool 

MoOBE, J. U.,St. Michael's Lodge, Goiirnemoutb 
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MoKCKTON, T,, M.P., Stretton, Penkridge 
•MoBKLET, George, f.b.c.b., 61, Priory itoad, Kilbum, N.W. 

MuTEB, John, PH.D., M.A., y.c.a., KeunJagton 

NKLBOif, E. M,, Hanger Hill House, Ealing 

Nklsos, Geo. H , Warwick 

Newmahch, W., F.B.S., 67, Lombard Street, E.C. 

Nichols, G. B,, c.e., Handaworth 

Niioi', C. J.. Addiscombe, Bournemouth 

NoEMAM, W. S., 13, Warwick Koad, W. 

IfuNK, Philip, L.E.c.p. Lond., Maple^itead, Bournemouth 

Odams, J.. BishypB Stortford, Herts 

OoLE, William, h a., m.d. Cuntab., F.E.c.p. Loud., Derby 

Obmsbt, a. S., u. isax. c.e., ijcieiitifiu Club, 7, Savile Bow 

OwK>f, Llojd, M.K.c.s,. Birmingham 

pAflLiAEDiNi, T., 75, Up|ier Berkeley Street, Portmnn Square, W. 

Palhzb, George, m.p., Keadiug 

Pabeeb, J„ Woodstock 

Pakkee, W. C c k„ Whitehall Club, S.W. 

PATTiNaON, S,, Huakington, Slealord, Lincoln 

Feoos, J. Wallace, c.e., 4, Queen Anne's Gate, Wostminster 

Pkeby, a , Dartford, Kent 

Peel, Edmund, Brynyfys, Eiiabon 

Potts, J. C, Handsworth, Birmingham 
•Powell, G. Thompson, Botherwood, Sydenham Hill 

Powell, J., 10, St. Georgn's Crescent, LiTerjiool 

Pkall, T., U.D., West Mailing 

PaiTciiAHD, E , C.K., r.o.s., 27, Great George Street 

Feitcuett, G. E., F.S.A., Oak Hall, Biahopa Storti'ord 

FuLLiN, T. H. S., M.D., Bidmouth 

Eae, Robert, 837, Strand, W.C. 

Bawsoh, C, Sewage Works, Aylesbury, Bucks 

Hedwood, T. Hall, m.d.. The Lawn, Ehjmney 

KlCUABDS, E. M., ASSOC. IS3T. C.E., BurslciD 

RicnAKDsoN, B. 

BourNS, Edward C, f.e.i.B.a., 14, John Street, Adelphi 

EoBiNHOK, Henry, M. inst. c.e., 7, Weatminster Chambers, S.W!;" 

Boss, Henry, f.s.a., Cheatham Park, Henfield, Sussei 

Boss, J. F. C, p.a.c.s., s.sc, Cert. Cnmb., 18, Hoi bury Crescent 

BcsaELL, J. A., M.D., Glasgow 

Sandtb, Major M., 87, Jeruiyn Street, S.W. 

Scott, T., EccleBhill, near Leeds 

Seboeast, E., L.E c.e , M.o.n., Town Hall, Boltou 

SHAETEsflDEV, Bigbt Hon. The Earl of, k.o., 21, GroBveoor 

Square, W. 
Bhipwat, J. H., C.E., 2, Storeys Gate, Westminaler 
Shielet, Lionel H. C, Esq., 2, Storeys Gate 
Shone, Isaac, c. aud M.E., Wrexham 
Shbimpton, C., m.d. Paris, 5, Whitehall 

SiLLAR, W. C, St. Jnmes' Lodge, Kidbrooke Park Eoad, Bliickheath 
SuiOirs, William, Mertbyr Tydfil 
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Skbine, H. D., Warloigli Manor, Bath 

SLiDE-KiNO, Edwyn, m.d., lic. in btatk jibd. B.o,r. Edin., Croft 

Side. lifraconibe 
Smitu, C. 8., 100, Bath Bow, Birraingliani 
Smith, R. W., Mount RuodeU, Harborae, Birmingham 
Smith, W. R., Cliftoa House, CI ifton- by -Aah bourne, Derbyshire 
SoPEH, W., M.R.C.8., i.a.A., 283,Clapham Road, S.W. 
SpRucK, Samuel, Beach Houae, Tamworth 
Stainthorpe, W. Watera, u.d., Wareham, Dorset 
Stiff, E„ London Pottery, Lambeth 
SuLLiVAH, H. E., B.A.. 4, Victoria Street, S.W. 
SuTCLiFFE, H., 100, Buohill Bow, E.C. 
SwETB, Horace, m.d., s.sc. Certif. Ctimb., f.c.b., The Grove, 

Worcester 
StKes, J. F. J., Fitiroy Square 
Tatham, J. F. W., M.D., s.ac. Certif. Camb., Salford 
Taylor, Dr. 

Tatlok, John W., m.d., d.sc, 34, Queen Street, Scarboro' 
Tempi-etown, Oeneral Right Hon, Viscount, k.cb., 10, Charles 

Street, Berkeley Square 
TnoMAs, W. C, 53. Welbeck Street 

TnoMPBON, J. A., M.D,, Thatched House Club, St, James's 
Thomfbon, James, a,b., m.d.. m,b.c,b,, Leamington 
Thornley, J. E., Bickenbill, near Birtniugbam 
TiJotJ, William, 379, Camden Road N. 
Thotter, a. H., M.B.C.9., atocktoa-on.Teea 
Tylecotb, J. H., M.D., Sandon, StsQbrd 
Tii,OB, W. A., 2, Newgate Street, London 
Underhill, a. S., B.4., M B., Great Bridge, Tipton, Staffordshire 
Vulliamy, George, f.e.i.b.a., Metropolitan Board of Works 
Walkkb, J. H., L.R.c.p.Edia, Pickering. Torkshire 
Walleb, Thomaa, 47, Fish Street Hill, 8.E. 
Wankltn, Professor J. A, 7, Westminster Chambers, S.W. 
Wabino, Col. G. E., Jan., c.e., Newport, Rhode Island, 

U.S. America 
Watbrhoube, 8., 3, Cook Street, Lirefpool 
Wblford, J., 4, Warwick Place, Paddingtoa 
Wbthebill, W., Cliffe, near Selby, Yorks. 
WaiTwu.1., Mark, j.p., Redland House, Bristol 
WitKiNBOS, W., I, Rumford Street, Cross Lane, Salford 
Wood, Jacob, m.p.b., 186, Highbury Park, N. 
Teld. Henry J., m.d., f.c.s., f.m.s., Suudertaod 
¥eo, B.. Elm Lodge, Streatham, S.W. 
Teo. T., 19, Hart Street, BWmsbury. W.C. 
YnuL, W-, C.E.. Fencburcb Avenue, E.C. 



SUBSCRIBERS. 

AKOElt, A,, Torrent 

BiTTEtf, Major-General, 14, Kolting Hilt Square 

BotRXB, S. Atherley, Walliugton, Surrey 

Bbitton, T., m.d,, Halifax 

CoBHiM, Q., Graveeend 

CotEs, Cowper, 2\, Albany, Piccadilly 

Dektos, W. T., Southsea 

DoMENicuETTi, Dr., Deputy Inspector- General, H.P., Medical 

Officer of Health, Louth cotnbined District 
Fleetwood Local Boabd, The 
liooo&LL, Abraham, r.K.c.a., u.r.s., f.b.d.b., luspector-Oeuei'al, 

4, ElrsstoD Place, Queen'a Gate 
Grantham, K. B., 22. Whitobail Place, S.W. 
Hall, A., f.e.o.s., Lyons Court, Ladbrooke Road, W. 
Jekkihb, B., 37, Outram Rood, Croydon 
Jeweli., J. 
K]K3B¥, W. Barnsfl 
Ladieb' SAiriTAEr Associatios, The (Miss Rose Adanu, 

Secretary), 22, Bernera Street, Oslbrd Street, W. 
MiDniETON, \V., Westminster ChanLbers, S.W. 
PitiE, H. Mark, m.e.c.b , IG, Proapect Place, Eedditeh 
*PnATT, M., Brigttock House, Thornton Heath, Croydon 
BiDOE, J. J., M.D., Carlton Houae, Enfield 
BiVEBB PuBiFicATioN ASSOCIATION, TiiE, 232, Gfeflhani Houao 
SouTHPOHT, The Mayor and Cobpobation of 
Staffobd, Mayob a^d Corpobation op 
Stiddeb, J. C, Soulhwnrk Bridge Road 
TnoMAa, KenuingtoQ, 47, Colmore Bond, Birmingham 
Tottenham Sanitary Association, High Cross, Tottentam 
West Beomwich Impkovkment Comuisbiokbbs, The 
Wallace, Miaa, 6, Hyde Park Ganlena. 
YoRKSHiBE Saluon Fisukry Board, 22, Albemarle Crescent, 

Scarborough. The Chairman and Honorary Secretary. 





BYE-LAWS. 



Election of Fellows, Meudegs, AssociATEa, Honobaki 

MSUUEBS, AMD HONOHABr FoBEIGN AbSOCIATES. 

1. Tho loBtituto shall consist of Fellows, Members, Associates, 
Annual and Life Subscribers, Honorary Members, uud Honorary 
Foreign Associates. Tiio goierDment and management of tho 
luBtitute shall be vested in the Council, under the control of the 
bye-laws, and of the Besolutions of Special Oeneral Meetings. 

2. Fellows shall be elected by ballot by the Couucil, and shall 
include BciontiRc men of eminence, persona of distinction as Legis- 
lators or Administrators and otbera, who have done noteworthy 
Sanitary work. 

S, No person shall be balloted for as a Fellow unless his name 
has been duly proposed, seconded, and approved by a majority at a 
previous regular Meeting of the Council, and his name and address, 
together with the names of tbc proposer and seconder inserted in the 
summons convening the Meeting at which such baHut shall tabo 
place. 

4. Fellows shall be elected by a mnjority of the Council present 
at the Meeting at which their names are brought forward for election, 
and the votes shall he taken by ballot. 

5. Any Candidate for membership with the Institute shall prucure 
a recommendation signed by three FulLws or Members, according 
to Form 1 in tho Appt'odix. 

fj. The names of Candidates for raombership, together with their 
addresses and the names of the Follows or Members recommending 
them, shall be inserted in the summons convening the Meeting of 
Council at which such candidates ore brought forward for election. 

7. All Members (except those who have passed the examiuatiaa 
and received the certificate of competence for Local Surveyors) shall 
bo elected by a majority of tho Council present at tho Meeting at 
uhich their names arc brought forward for election, and the votes 
sliall be taken by ballot. 

8. Persona who have obtained the certificate of competence for 
Local Surveyors are entitled to admission as Momhera without 
ballot. 

9. !Every Candidate for admission as an Associsto of tho Institute 
shall procure a recommcndaiion, signed by two Follows, Members, 
or Associates, according tu Form 2 in the Appendix. 

25 
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10. The namea of Candidates, together with their nddreeses am! 
the naiDea of the persona recum men ding them ahull be inserted in 
the summona eonvoniog the Meeting of Council at which such 
candidati's are to be brought forward for election. 

11. All AsBociatea (except thoao who have paaaed the examination 
and received the certificate of competence for Inspectors of 
Kuiaances) shall be elected by a majority of the Council preeeot at 
the meeting at which their names are brought forward for election, 
and the votes shall be taken b; ballot. 

12. Persons who have obtained the certificate of competence for 
Inapectora of Nuisances are entitled to admission as Associates 
without ballot. 

13. The Council shall have the power to elect from time to time 
distinguished personages as Honorary Members of the Institute, 
without payment of fees or sub sen pi ions. 

14. The Honorary Members elected in each year shall not exceed 
five in number. 

16. The CouucU shall have power to elect from time to time as 
Honorary Foreign Aasociates, gentlemen who have promoted the 
advancement of Sanitary Science, without the payment of fees or 
Bubscriiitions. 

16. When a person shall have been elected a Fellow, Member, 
or Aaaociate, the Secretary shall inform him thereof by letter, as 
Boon as poasiblo, in the terms of the Form 3 in the Appendix ; 
and shall at the same time forward to him a copy of the bye-laws of 
the Institute, together wiih a copy of the Form 4 in the Appendix. 

17. Every person so elected shall pay his admission fee and first 
annual contribution, ami shall return the Form 4 duly signed, within 
three calendar months after the day of his election, otherwise Iiia 
election shall be void ; hut the Council shall have the power, in 
particular cases, of extending the period of such payment and signa- 
ture respectively. 

18. Notice shall bo sent by the Secretary to all Honorary 
Members, and Honorary Foreign Associates, on their ek'Ctlon. 

19. The names of all Fellows, Members, Assoeiatea, Honorary 
Members, and Honorary Foreign Associates, elected by the Council, 
sliall be entered on the minutes of the Meeting at which tboy 
wcro elected, and a register of the same shall be kopt by toe 
Secretary, and also a list of the Subscribers. 

'^0. Honorary Members and Honorary Foreign Associates shall 
havo forwarded to them, by the Secretary, on their election, a copy 
of the Diploma of the Institute, signed by the Frcsident, the 
Chairman of CouucU and the Begistrar, in the Form 5 ia the 
Appendix. 

21. Fellows, Life Members, and Life Associates are entitled to & 
UipIoQia, on application to the Secretary. 

22. Follows, Members, and Associates, having occasion to desig. 
nate themselves as belonging to the Institute, shall state the class 
to which they belong as follows, viz. ; — Fellow San. Inst., Mem. Saa. 
lust., Assoc. Sau. lust. 

23. A Special Meeting of the Council, consisting of the Chairman 
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of CouDcil and not leas than ten membera, aliall havo power to 
remove any Fellow, Member, or Associate from Ibe Inatituto, upon 
receiving a rcquiBition to that effect, with the reaaooa slated, signed 
by not Icaa tlinn twenty Fellows or Membera of tlie luatitute. 

Sdbbcsibebs. 

24. Persona of either aei may become Subscribers without election 
or ballot. (Sen Appendix, Form 6.) 

25. The amount of the Annual Subscription shall he One Guinea. 
2C. Annual Subscribera shall be entitled to attend the Airaiversary 

and Ordinary Meetings, and to take part in the same, with free 
admiasion to all Congresaes, Converaazioni, and Eihibitiona held by 
the Institute, and to make use of tlie Library, when formed. 

27. Donors of Ten Guineas and upwards are Life Subscribers. 

CONTHIBUTIONB TO TUE FmfDS. 

28. Each Fellow shall pay £10. 10* on taking up the Fellowship, 
which shall entitle him to all the privileges of the Institute for life, 
together with a copy of all publications issued by the Inatituto. 

29. Every Member stinll pay an Admiasion Fee of £3. 3s, eice^it 
Medical OlEcers of Health aud Medical Men holding certificates in 
Sanitary Science from any Uuivorsity or Medical Corporation, or 
persons holding the certificate fur Local Surveyors granted by the 
Institute. 

30. Each Member shall pay £2. 2a per annum, except those who 
have become Life Members, or who have passed the examination 
for Local Surveyors. Members shall be entitled to all the privileges 
and advantages of the Institute, together with a. copy of all publica- 
tions issued by the Institute, so long as they continue to pay tht'ir 
subscription. 

SI. Persona who have passed the examination for Local Surveyore 
may become Membera for Life on payment of £6. 5a. 

ii2. Members elected previous to the 12th December, 1878, shall 
only be liable to pay the same Subscription as at their election. 

33. Every Associate shall pay an Admission Fee of £2. 2a, except 
those holding the certificate of Inepoctor of Nuisances granted by 
the Institute. 

3^. Each Associate shall pay £1. la per annum, except those who 
have passed the examination for Inspector of Kuisauces. AasociHtes 
shall be entitled to all the publications issued by the Council so long 
OB they continue to pay their subacriptions. 

85. Persons who have passed the examination for Inspectors of 
Nuisances may become Associates for Life on payment of £3. 3a. 

3C. All yearly Subscriptions shull be due in advance on the Ist of 
January in each year. The Subscription shall become due on 
eketion. 

37. Members, Associates, and Subscribers may commute their 
Annual Subscription, and become Life Membera, Life jVssociates, 
ond Life Subacnbers on payrneat of £10. IOji. 

»S. If tlio Annual Subscription of any Meiuhor or Axeociate t-hall 
bo ill arrcar for two years, the tjccretory shall give nulice thereof to 



tlio Member or Aeaociflto : and if tiio enid SubscriptioQ aliail con- 
iiaue in orrenr at the eipirntiou of thrco moDths after euch notice, 
the Council (having through the Secretary given the defaulting 
Member or Associate due notice of their iutention) shall have the 
power to strike the name of such Member or Associate off the 
BogiBter, and he shall thereupon cease to be a Member or Associate 
of the Inatitute; but shall remain liable for any arrears of Sub- 
scription which shall be due at the date of his so ceasing to be a 
Member or Associate. 

3d. Auy Member or AseoL-iate desirous of withdrawing from the 
Institute must give notice in writing to that effect to the Secretary ; 
and on payment of all Subscriptions and arrears which may be due 
from him up to that period, he shall henceforth cease to be a 
Member or Associate. 

40. Any person whose name shall have been struck off under the 
forcHoing bye-law may, on payment of his arrears, be ro-admitted 
by the Council. 

41. No person who shall have ceased to belong to the Institute, 
either by rea^ation or otherwise, shall have any claim to have any 
part of his Entrance Fee or Subscription returned, neither shall lio 
retain any interest in the property belonging to the Institute. 

Electioh of Council and Officebb. 

42. The President, the Vice-Presidents, the Eiaminere, the 
Begistrar, the Judges and the Curator of the Exhibitions, the 
Honorary Foreign Secretaries and the Secretary, shall be elected 
by the Council. 

43. The Council, the Trustees, the Treasurer, and the Auditors shall 
be elected by the Fellows and Members at the Annual Geueral 
Meeting. 

44. The Council shall prepare a Hat of persona whom they 
nominate as eligible to fill the vacancies created by the retiring 
Members of Council and of the gentlemen they recommend aa 
eligible to fill the offices of Trustees, Treasurer and Auditors. 

4.5. Tho list BO prepared shall be the balloting list, and a copy 
shall be sent to every Fellow and Member at least seven days before 
the Annual General Meeting. 

46. The election shall be by ballot by tho Fellows and Members, 
and shall take place in the following mauner: — 

Previous to the commencement of the ballot, the Meeting shall 
choose two or more Fellows or Members as Scrutineers, 
who shall receive the balloting lists and report the result of 
the ballot to the Chairman. 
Every Fellow and Member intending to vote at the election 
may, if he think fit, erase any name or names from the 
balloting list, and may substitute in the place thereof the name 
or names of any other person or persons, in accordance with 
the conditions laid down in Bye-law 51, and shall hand iu to 
the Scrutineers such balloting list as aforesaid either with or 
without such erasure and substitution of names. 





On the receipt of aucb iiat from the voter, if the voter'n quali- 
fication be not objected to, or if objected to and tlie Cliair- 
man shall be satiafied lliaC tiia voter ia duly qualified, tbo 
Scrutineera shall deposit such list in the ballot! ng-boi. 
The decision of the Chairman in such matter shall be final. 

Any balloting list coitaining a graater number of names 
proposed for any office than the number to bo elected to 
Buch office, shall he absolutely and wholly void, and shall be 
rejected by the Scrutineers. 

If the votes in any case be equal, the Chairman shall give the 
casting vote. 

The ballot shiU commence not sooner than four o'clock p.m., 
and shall continue open for one hour. 

The Pbrsidkut aito ViCE-PuEaiBBHTa. 

47. The President shall be elected by the Council at a Meeting 
Bpeciaily convened for that purpose, and shall be a person dit- 
tinguiabod for the interest he bos t.ikeu in the promotion and 
■dvaiicemeut of yaiiitary Science. 

4S. Tho President shall be ax-offt^ia a. member of the Council and 
of all Committees, and shall take the chair by right at all meetings 
of the Institute, of the Council, and of the Committees, at tvhich he 
is present. 

49. The Council shall have power to elect aa Vice-Presidents 
persons distinguished for the interest tbey have taken in Sanitary 

50. The Tice- Presidents shall be elected annually, and shall not 
exceed six in number, and shall be ex-o§ioio members of the 
Council. 

The CoHNOtL. 

51. The Council sliall consist of twenty-four Fellows and 
Members (in addition to the ex-offieio Members). Not less than 
two-thinis of these twenty.four shall be Fellows. 

52. The President, Vice-Presidents, Trust«ei, Treasurer, and 
Begistrnr shall be ex-offieio Members of Council. 

63. The Council shall have the direction and management of the 
concerns of the Institute, the appointment and dismiaBal of the paid 
officers and attendants, and the prescribing of their respective 
duties, subject to the control of the bye-law*, and of all resolutiona 
of Meetings which have been duly summoned and held in accord- 
ance with the bye-laws, and which resolutions have been duly 
entered on the Minnies and confirmed. 

fi4. Any casual vacancies occurring in the Council may be filled 
up by the remaining Members therBof. 

55. At each Annual General Meeting one-fourth of the twenty- 
four elected Members of the Council shall retire, and shall not be 
eligible for re-ekction for one year. The Council shall submit to 
the Annual Meeting the names of the six gentlemen whom the/ 
recommend to 511 up the vacancies. 



56. Tlie Secretary gliall forward a printed Vn-t, with liia initials 
Mtached, to each Member of Coundl (including ex-offieio membera) 
of the natneB of the existiDg elected Merabera of Council, and the 
number of atlendaneeH of ea<^h Member, at leaat seven daya prior 
to the ordinary Monthly Meeting of the I'ounoil in March. Each 
Member of Council present at auch Meeting ah&ll strike off from 
the list the namea of aii Membera whom be suggeats for retirement, 
and shall deliver the aame, enclosed in a blank envelope, to the 
Chairman, who ahall announce the names of the retiring Metnben. 

fi7. Upon such announcement the Members present shall proceed 
by ballot to choose aix other Fellows or Membera to be recom- 
mended to the Annual Qem-ral Meeting, to take the places of the 
retiriug Membera. 

58. At the first Meeting after their election the Council ehall 

Erocecd to elect, by ballot, a Chairman and Vice- Chairman who shall 
e ex-affieio Members of all Committees. 

59. 'J'he Chairman of the Council after two yeara' Ber?ic6 aboil 
not be re-elJgible to the office for at leaat one year. 

60. All matters requiring immediate decision, and occurring 
hetwei-u the date of one Council Meeting and another, ahall be 
decided b^ the Chairman of the Council at hia discretion, subject to 
confirmation at the next Meeting of Council. 

61. The Council shall meet on the fourth Thuradoy in every 
mouth, except during the months of August and September. 

62. Five Membera of the Council ahall constitute a quorum. 

63. All questiouB shall be decided in the Council by vote unless a 
ballot ia provided for or demanded. The Chairman shall have a 
Be con d or casting vote. 

64. At each Meeting of Council the Mioutea of the previous 
Meeting shall be read, end. if approved aa correct, shall be aigned 
by the Chairman of the Meeting. 

65. The Minutes of each Annual and Special General Meeting 
ahall be read and signed in a aimllar uiaaner by the Chairman 
presiding at the first Meeting of Council after auch Annual or 
Special Q-eneral Meeting. 

66. A Special Meeting of the Council shall be summoned on the 
Secretary receiving a notice to do so signed by the Chairman or any 
five Members of Council, describing the buainesR intended to be 
brought forward. Seven days' notice, at least, shall be given of any 
Special Meeting of Council j auch notice to state particularly the 
business for whifh the Special Meeting has been summoned, and no 
other buainess to be entered upon. 

67. All Committees ahall be appointed by the Council. 

68. No act, order, or resolution of any Committee shall bind the 
Institute, unless it be done or made by the direction and authority 
of the Council or be ratified by them. 

69. A statement of the funds of the Institute and of the reeeipti 
and payments during the past year shall be made up to the Slat of 
December, under the direction of the Council ; and alter having 
been verified and signed by the Auditora shall be laid before the 
Annual General Meeting. 



70. Tho Council shall draw up a yearly report on tho atnte of the 
Inatitute, whicli ahnll be read at the Annual General Meeting. 

71. The Council shall have power to elect as Corresponding 
Members of Council, Fellows and Members of the Institute who 
have distinguished themselros in the cause of Sanitary Science and 
aided in promotiog tbe objects of the Inslitule. 

7'2. Tbe names of all Corresponding Members of Council shall bo 
entered on the Minutee of the Meeting at which thoy were elected, 
and shall be printed in the Culendar. 

73. Aa early as possible in each year the Council shnl! cause to 
be published a Calendar of the Institute for the year, a copy of 
which, together with all other Reports of proceedings and catalogue 
of Eihibitioos. shall be supplied free of charge to all Fellows, 
Members, Associates, nnd Subscribers. 

74. Tlie Council shall arrange for the publication of the papers 
read at the Meetings, or of such documents as may be calculated to 
advance Sanitary knowledge; and they shall have power to make 
such arrangements for carrying into effect the hye-Iuws, and for tho 
general management of affairs, as in tbeir opiuiou may from time to 
lime be oecefsary. 

The Meetisos. 

75. The Meetings of the Institute shall be as follows : — 

l»t. The Anuual General Meeting of Fellows and Members 
on!,. 

2nd. Special General Meetings of Felljwa and Members only, 
for the nurposo of making, altering, aud establishing Bye- 
laws ana Begulations, or for any other special busiiiees tor 
which such Aleeting may be convened. 

Srd. The Anniversary Meeting. 

4(A. Ordinary Meetings. 

76. The Annual General Meeting shall be held in May in each 
year, at 4 o'clock in tbe Afternoon, to receive and deliberate upon 
the Beport of the Council on tbe state oi' the Institute, with the 
annual statement of the Accounts, and to elect the Council and 
Officers for the ensuini; year. 

77. Ho question sbsll be discussed, or motion bo made, at the 
Annual General Meeling, the Anniversary Meeting, or Ordinary 
Meetings, relative to the direction and management of the concerns 
of the Institute ; such direction aud munagement being vested in 
the Council, under tiie control of the bye-laws, and of the Reso- 
lutions of Special General Meetings. 

78. The (Council may at any timo call a Special General Meeting 
of Fellows and Members for a specific purpose relative to the 
direction and management of the concerns of the Institute ; and the 
Council shall at all times call such Meeting within fourteen days on 
a requisition In writing, signed by twenty, being either Fellows or 
Members, specifying the nature of the business to bo tiansacied. 

7H. A notice shall be sent to tlioae Fellows and Members who 
reside in iho United Kingdom, at least seven days before tho tinio 

2U« 
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appointed by'tlie'Coum'il for bucIi Special Genera! Meeting fM 
the QoLice ehull epecitj the nature of the buainesB to be trnnuofc^ 
and DO other business ehall be transacted at that meeting. All 
Fellows and Members shall bare a right, subject to the provision of 
Bye-law No. 85, to attend and vote, and twenty shall constitute a 
quorum. 

HO. The Fellows and MenibTS of the Institute may from titne to 
time, by resolution of a Special General Meeting confirmed at a 
subsequent Speciiil General Meetiug held not less than seven and 
not more thnn fourteen days after the former Meeting, make, alter, 
OP repeal such bye-laws as they m«y think fit, 

81. At all General Meetings the Chair shnll be taken by the 
President, or, in his absence, by one of the Vice-Presidents, or by 
the Chairman of the Council, or by some Member to be chosen by 
the Meeting. 

H2. The Chairman shall have a second or casting vote at all 
General Meetings ; and in all matters in dispute his decision ahall 
be final. 

83. Motions made at any General Meeting of the Institute shall 
be in writint;, and uigned by the Mover and Seconder. 

84. ^11 Fellows and Members are entitled to take part in the 
Annual General Meeting, subject to the provisions contained ia 
tbeae bye-laWB, and ten shall form a quorum. 

85. So Fellow or Member, whose Fees or Subscriptions are in 
arrear, shall be entitled to be present, to debate, or to vote at any 
General Meeting. 

86. The Anniversary Meeting shall be held on the second Tiiura- 
day in July in each year, to commemorate the formation of the 
Institute, when an address shall be delivered, to be called the 
" A'lniial Address." 

87. The presentution of the Medals and Certifieates of Merit 
awarded to successful Exhibitors shall be made at the Anniversary 
Meeting. 

88. No business shall be transacted at the Anniversary Meeting 
except the delivery of the Address and the discusstou arising 
thereupon. 

89. All Fellows, Members, Associates, Honorary Members, 
Honorary Foreign Associates, and Annual and Life -Subscribers, 
sball be entitled to attend and to take part in the proceedings at 
the Annivereary Meeting, and at the Ordinary Meetings. 

90. Every Fellow or Member sball have the privilege of intro- 
ducing one stranger, to be presi'nt at the Anniversary Meeting, or 
at the Ordinary Meetings of the Institute, on writinu his name in 
a book provided for that purpose, or sending with him a card signed 
with his name, according to a form provided. 

91. The Council shall arrange, at their first Meeting in October 
a programme of the Ordinary Meetings to be held during the 
Session for the reading and discusBion of papers, and the delivery 
of Lectures and Addresses. 

92. A copy of such programme shall be supplied to every Fell ow. 
Member, AsfiOciate, and Subscriber. 



93. The CouDcU shall appoint a Committee of Scferees, to wbom 
all papers ehatl be referrea oefore being read. 

91. The businesB of the Ordinary MeetiogB of tha Institute shall 
be conducted as nearly as possible in the following order : — 

J . The Minutes of the preceding Meeting to be read, and after 
having been approved oa correct, to be signed by the Chair* 

2. Communications from the Council to be brought forward. 

3. A List of the names of those persona who have joined the 
Institute since the previous Ordinary Meeting to be read. 

4. Original Communications to be read and discussed. 

The Exahikeks akd Examinations. 

95. A Board of Examioers shall be appointed once a year by the 
Council to carry out the Eiaminationa for Local Surveyors and 
Inspectors of Nuisances, and a CertiHcnte sball be granted to 
successful Candidates, signed by the Ezamioers, according to Form 7 
in the Appendix. 

9ti. The timea and places for holding the Examinations shall be 
determined by the Countil, 

97. Tho names of the Enamioera, the syllabus of subjects for 
Examination, and the printed questions set at each Examiaatioa 
during the year, together with the lint of succestiful candidates, and 
full particulars relating to the Examinntiona, shall be published in 
the Annual Calendar of the Institute, under the authority of the 
Council. 

98. The fees charged for the Eiamination and Certificate shall be 
sa follows: — For Local Surveyors, Fits Guineas ; for Inspectors of 
Ifuisances, Two Guineas. Unsuccessful Candidates ore entitled to 
present themeelvea a second time for one fee. 

The Beqistrab. 

99. The Registrar shall sign all certificates and diploma^, and 
abal! keep the Register of persdus certificated by the Institute. 
In concert with the Bourd of Examiners he shall prepare an Annual 
Report of the Examinations to be presented to tho Couucil. 

The Tkeabdbee ajtd Auditors. 

100. Tho Treasurer shall receive all money due to the Institute 
and shall pay it into a bank in London appointed by the Council. 

101. All moneys, except investments, euall be kept at sucb bank 
in the name of the Institute. 

102. The Treasurer shall make all payments ordered by the 
Council, by cheque signed by himself and countersigned by the 
Secretary. 

103. Ue shall cause an account to be kept of all receipts and 
payments. 

101, No cheque shall be drawn without a previouB vote of the 
Council, except such sums as may be required for petty cash. 
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105. All rcciipte for Fees and Subscriptions paid to tbe Institute 
ahall be aigned by the Treasurer or tbe Secrt-Uiry. 

106. Til© accounts shall be audited once a year by the Auditors 
elected by the Annual General Meeting. 

107. The Auditors shall hare access at all reasonable times to all 
booka and accounts of the Intititute, and shall sign the Annual 
Statement of Accounts before it is submitted to tbe Council. 

Toe Sec ret ABIES. 

108. The Council shall bnve power to appoint any gentlemen at 
their discretion as Honorary Foreign Secretaries. 

109. The Secretary shall be appointed by the Council, and shall 
receive such remuneration and be subject to such notice as tbe 
Council may from time to time think fit. 

110. He shall give security to the satisfaction o( the Council, and 
he shall cot be engaged in any other business or profession whateTer, 

111. The Secretary shall, under the direction of the Council, 
conduct the coFrespondence of the Institute, attend all Meetings of 
the Institute, of tho Council (and of the Committees when required) ; 
take Minutes of the proceedings of such Meetings, and read the 
Minutes of the preceding Meetings. 

112. lie shall issue all notices of Meetings, and shall prepare, 
under the direction of tho Council, an Annual Beport of the state 
of the Institute. He shall have the supcriuteudence of all persons 
employed and paid b^ the Council uoder him, and shall conduct the 
ordinary general busraess of the lostitute, 

113. The Secretary shall attend to the collection of the Subscrip- 
tions; he shall prepare tbe statement of the expenditure of the 
funds, and present aJl accounts to the Council for inspection and 
approval. 

114. The Secretary shall prepare lists when required of those 
Members whose Subscriptions are in arrear and report the same to 
the Treasurer. 

115. He filial!, under the direction of the Treasurer, keep the 
accounts of the Institute. 

116. The Secretary shall attend all Meetings of the Board of 
Esaminers, shall take the Minutes of such Meetings and read the 
Minutes of preceding Meetings. He shall issue all notices relating 
to Examinations. 

TuK LlBnART. 

117. With a view to tho formation of a Library and Collection, 
all Fellows, Members and Associates are expected, within twelve 
months after their election, to deliver to the Council an original 
paper on some subject connected with Sanitary Science, or to make 

1 donation to the Library or C " 

118. The Library shall be i 



a donation to the Library or Collection. 

118. The Library i 
ment of the Council. 



ider the direct control and govem- 



119. A Catalogue shall be prepared and kept of all books belong- 
ing to the Library. 




120. The name of tlio donor ahall bo entered io every book 
presented to the luetituto. 

The EjHiBmosB. 

121. Preriona to the holding of any Eihibition by the Institute, 
the Council sliall issue a proapcctus containing the Rules, Eegula- 
tiona, and Conditions, with full parti culara relating to such 
Eihibition. 

122. A Catalogue of each Exhibition BhoII be publiahod under the 
direction of the Council. 

12d. The Judges shail make their Report exclusively to tite 
Council by whom the Medals and Certificates of Merit shall be 
awarded, and Buch Meditls and Certificates shall be presented at the 
Annivor^ary Meeting. {See Appendix. Form 8.) 

The Corgbbbseb. 

124. The Council shall hold CongresBeB at such times and places 
as they may deem moat convenient, at which addresses shall be 
delivered and papers read and discussed, upon subjects of general 
interest relating to Sanitary Science. 

125. The Council shall iBsue a prospectus previous to the holding 
of each Congress, setting forth the particulars relating to such 
CongresB. 

126. At eQch Congresa the Council eha1l issue " CongreBB Ticketa," 
entitling the holder to adminiBion to all the Meetings held in con- 
nection with the Congrees. The price of the " Congress Ticketa" 
shall be Ualf-a-Ouinea each. 

The Phopeety of the Ikstitute. 

127. The property and eflecta of the Institute of wbat kind soever 
shall be vested in three Trusteea for the use of the Institute, and 
in furtherance of the objects for which it ha^ been eateblished. 

128. Under no pretence whatever shall the property and effects, 
or the incomo or revenue of the Institule derived from the voluntary 
contributions or otherwiae bovrsoever, be applied in making any 
dividend, gift, division or bonus unto or between any one belong- 
ing to the lustitute, excepting in the case of the fees received on 
account of ihe Biaminations. 

129. Every paper and contribution presented to the Institute 
shall be couaidered tha property thereof, unless there shall have 
been aome previous arrangement to the contrary, and the Council 
may publish the Bame in any way and at any time they may think 
proper to do bo. 

130. Should the Council refuse or delay the publication of any 
paper beyond a reasonable time, the author thereof shall have a 
right to copy the same, and to publish it as he may think fit, having 
previously given notice in writing to the Secretary of hia intention 
to do BO. No person shall publish or give his consent for the publi- 
cation of any communication presented and belonging to the 
Institute without the previous couBout of the Council. 
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DOKATIOKB AHB BeQUSBTB. 

181. The names of all persoiiB who have preBented any additions 
to the Library or to the Collection of Plans, Models, etc., or who 
have made any voluntaiy contribution to the funds of the Institute, 
shall be recoitied and published as benefactors to the Institute. 

182. Every person aesirous of bequeathing to the iDstitute any 
Manuscripts, 6ooks, Maps, Flans, Drawings, Instruments, or other 
personal property, is requested to make use of the followiDg form in 
his will : — 

Xbrm qfBequeit, 

**1 give and beaueath to the Sai^itabt Ihstititti of Oibxax 
" Bbitain in London [here enumerate and pariieularize the effeete 
*' or property to he bequeathed]. And I hereby declare that the 
^ receipt of the Treasurer of the said Institute for the time being 
'' shall be an effectual discharge to my executors for the said legacy 
" or bequest." 



APPENDIX. 

FORK 1. 
SANITARY INSTITUTE OF GREAT BBITAIN. 

FoBM OF Application fob ADHisaioN of Meubebs. 
(Thit Form muil be tinned bj/ at leait TAree TelUm or Membera of 



W»mA 


tk 


Intlilitie.} 




Title, ProfcBsioD, or 


Occupation 



being desirous of becoming a Member of tbe Samitaht iNSTiTriK 
or Obeat Biiitai3t, we, the underaigDed, do recommend him aa in 
ever^ respect a proper peraon to be elected a. Member of the 

Institute. 



—day of__ 



This application was read on the_ 
and balloted for on the 



FOBU 2. 
SANITARY INSTITUTE OF GKEAT BRITAIN. 

FoBU OS Applioatiom fob Admibsiom op Abbociates. 
(Thu jPorm mutt be tigned hy at leatt Two Felloiri, Memtieri, 



4 





Aatocialea of the 


Inalituie.) 








TiUe, Profession, or 


Occupation 





being desirous of becoming an Associate of the Samtakt Ihstitste 
OF Qbeat Bbitaih, we, the undersigned, do recommend him as a 
proper person to be elected on Aaaociale of tbe Institute. 

Dated thie '. day of 18 . 



This application was read on tlie_ 
aad balloted for on the 



SANITAEI INSTITUTE OF OEEAT BBITAIN. 



T have the honour to inform you that you have this day been 

elected a of the SiNiTiBT Institute op Okeat 

Beitatf, I forward you herewith a copy of the Bye-laws of the 
Institute, together with a form which you are requested to aigu and 
return to me with the admission fee and annual subscription, 

amounting to , within three months of the date 

of your election. 



Secretary. 



I, the undersigned, having been elected a_ 



of the Sanitabt Imbtitcte of Great BnixAnr, do hereby promise 
that I will be governed by the Bye-laws and Eegulations of the 
Baid Inatilute, as they are now formed, or as they may hereafter be 
altered or amended; that I will advance the objects of the said 
Institute as far as sliaJl be iu my power ; and that 1 will attend the 
Meetings thereof as often as I conveniently can. Provided, however, 
that whenever I shall signify in writing to the Secretary that I am 
desirous to withdraw my namo therefrom, I shall (after the payment 
of any arrears which may be due by mo at that period, and after 
giving up any Books, PBpors, or other property belonging to the 
Institute, in my possession or entrusted to mo), be free from this 
obligation. 



Witness mv hand this— 
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FORM 5. 

Diploma* 

This is to Certify 

That at a Meeting of the Council of 
The SAViTiJiY Instithtb of Gkeat Beitaik duly convened 



was enrolled as 



And this our Diploma was duly conferred upon him. 
Witness our hands this day of 18 
__^ President, 



_ Chairman of Couneih 
.^Registrar. 



FORM 6. 
SANITAET INSTITUTE OF GREAT BRITAIN. 



FoBM OF Application fob Enbolmsvt of Subscbibsbs. 
To the Council 

I desire to be enrolled* 



of the Sanitaby Institute of Obeat Bbitaik. 
Name 



Title, FrofessioD, or Occupation 



Address. 



Date. 



* State here whether as Life Subscriber or Annual Subscriber. 

Donors of Ten Guineas, or upwards, are Life Subscribers. Sub- 
scribers of One Guinea are Aunual Subscribers. 



388 
FORM 7. 

of 
The Sakitaet Institute of Gbeat Bbitaih 

having been examined by 

the Officers of the Board appointed for that purpose and in their 
opinion having been found competent, as regards his Sanitary 
knowledge, to discharge the duties of 



The Council of the Sawitabt iNSTiruTB of Gkeat BaiTAnr, at a 
Meeting duly convened, ordered this certificate to be granted. 

Witness our hands this day of. ^18 



Examiners. 



Segutrar, 



FORM 8. 

d^frtt^cate ojf W^i\ii 

Awarded by the Council of The Saititabt Institute of G&eat 
BBiTAnr. 

To 



For 



Exhibited at the Exhibition of the Institute, held at 



By Order. 



Secretary, 



INDEX TO BYE-LAWS. 



AppUa 



Accounts to bo Itppl of Ii«»ptfl uid Pajmcnts bj Seerattrj, and 

UDcIfr direction of Treuurcr 
Accounts to lie Anditod onca a year 
Aimircnai^ Meeting, where to be held 
„ „ bnainesi of ... 

„ „ who entitled to attend ... 

AnnuiLl Addreas 

AonuiU General Meeting, when to be held and objects of... 
„ Minutes of 

R«port to be dnwn □□ by Secrelary , 
n for admiuioQ ul Memben, B'onn of, p. 38S 
„ AwtocialOB „ p. 3(tS 

„ Enrulment of tjubacriben „ p. 3tt7 

Associates, how lo I* proixieed 
„ „ elected 

,. CoDtribDtions to Funds 
„ I'ritileges of 
„ Ul present ori|;iual paper to Couniil, or to make tloDatiao to 

AttendanceB of Couocil, List of ... 

Auditora ... ... — .-. ... 4 

Balloting lint for Council 

Bank to be appointed bj Council ... 

Bequests, Form of 

Bje-Iawi, bow altered ... 

Calendar ... 

Casijiig Vote of Chairman 

CcrtilicBles for Snrvcyois and Inspectora of IJniaaDoca. Form of, p. 398 

„ of Merit, t'onn of. p. 388 
Certificated 1>dcb1 Survejori' Cuntribntioiii to Funds on becoming 
Members 
„ lnB|>ectors of Nnisances' Contribulions to Fuoda on 

becoming Associates 
„ Loral SntTErur eniilled to Membership 

.. Inspectors of Nniaaucea entitled to be ; 

Cbuimian of Council, how elected 

„ u when not re.4tigib1e ... 

„ „ power to decide urgent uieatnrea ... 

Cherjues, how tu be signed 

„ not to be drawn without preiiotis vote of Comtdl 
C^immittee of lielerecs for Papers to be read ... 
Ciiigrvas, when and where held and objocta ... 

., Prospeclni, to be isiucd bj Cuundl 
Congresi Tickets 

s, Sabscribert entitled loatlcBd 



9,10 

II 

33, 31, 35 




_ sOTennRionD 

CurrMpundiDg Uombcre nf Council, Rleclioa of 

„ „ namea ti> be eotorod on MinatM of Meeting a 

vhich elected 
Conacil. How elected ... ... ... 4 

„ num tiers of Mcmben 

., ex ojjicio Mumbara 

„ DntisH and Power* 

„ Cani»i VacBodes 

„ Oae-fonrth to retire annaallj 

,1 Liat of attendnneeB to 1>c forwarded to eocli Member 

I, List of Retiring Membem : how iiropond 

„ Liat of Nameii recommended fur Election : bow prepnroil 

„ ChAirman of — (»« Chairman of CaDncril) 

„ Meeting, whoa held 

„ Qaomm 

„ Vot«of 

„ Minntefl to be read and approvod 

I, Special Meeting of : bow summonol ... 

„ Committees of... 
Curator of Exhibition, bow elected 



Diplomaa ... 

Uesiunatioo of Fellows, Meml)cr», and Associales 

Donors ... 

Election of Felluwn ... 
„ of Memhera ... 
„ of Amociit^s... 

„ Fellows, Membern, and Aasocialcs. Nutilication of 
Examiners: how appointed 

„ namea to be published in Calendar 
„ Meetings of, to be attended hj Secretary 
EzaminatioDs for LociU Sarre^ors and Inspectors 

„ Sj'ltabua qneNtions aet and porticulan to be published in 

Calendar 

„ Nodcea of, to be iHsued bj Bccretar; 

Exhibition Proaiiectns, Rules, and Begnlatinna, to be iaaiiod by Council 
„ Catelognc of, publiiibed under direction of Council 
„ Judgea of, to report excloniTely to Council 

Fellows (o present original Paper to Council, or moke donation to 

Follows, QnalificaitiDn of 
„ How to be proposed 

„ Contributioiut to FnnJs ... 
Form of application for admiaiiua of Mcnibers, p. 3B6 
„ „ Associates, p. 3BS 

„ to be signed on aximiasion, p. 396 
„ notifjing election, p. 3B6 
u of Diploma, p. 3B7 

„ of application for enrolment oF Hnlmcriberii, p. 367 
„ of C^utiflcBte of competencj to discharge duties of I,Dcnl Snr- 
rejora and Inapeetor of Nuisauctvi, p. 3" 
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^4 


General Moetmgs. >rho to tnke Chair 


BTE-LAW^S. 


1, „ motiona to be made m writitiu 


B3 


who entitled to iLtteiid 


84-89 




1.77 




13 




1.1 


SwretariM ... 


43, 108 






prepnred 


7 


Inspectors of NuLioncoB (CBrtificated) entitled lo become AMoeintcs ... 


■ a 


Inyestmeut* 


101 




43, laS 




117 


„ u> he under doutrol of CuBncil 




„ Catalogue 




„ Niuniw of Donoca to be entered iu books 


mu 


Life Members 




Lite Aa»ociate« 


S5,a7 


LocaJ Survejor (Certificated) entitled to Membership 


6 


Management of cooeenw of loittittile veatcd in Conncil Mnd not to 1« 




diaoiUBed at Geoeral Meeting 


77 


Medical Offlccra i.f Health and Medical Men will. Certificates of Srud- 




t»rj Science, eontribntions to Funds on becoming Membeni 


29 


Meeting! of the tneCitntc. enumeration of 






S-6 






30, 31, aa 


PririlBgesof 


su 


SIenit>ei* lo preaent original Paper to Council or make donation Ic> 

Librarj 
Motion, at General Meeting lo be made in writing 




'b3 


Notification of Election of Fellows, Memben, and Associates 


IG, 18 


Officera elected by Conncil 


43 


liy Annual General Moeting 




Ordinary Meeting, who entitled to attend ... 


89-t)0 




si-g^ 


„ Order of Bu»ineu 


64 


Papors to be property of Tnatitnto 


120 


„ not to be published without consent of Council, unlexa Council 




delay publication unreasonably ... 


ISO 




17 


President, ([ualification and how elected 


42.47 


„ Kighlaof ... 


48 


Property of the Institute to be ve«led in thrpe TruHteea ... 


127 


no profit to be derived from it by Mcnibcn.,.. 


I2S 






Qanmm of Conncil ... 


63 


It.' firecB, Committee of 


93 


Kogisler of names ... 


19 


„ iirikinif DMncs uff 


SB 




I^IH^H 
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Registrar, dotiM of 

f, how elected 
Bemoyal of FellowB, Membera, and AasociAtes 
Be^admission to the Instttnte 

Becretariea, Honorary, Foreign ... 
Secretaiy, appointment and ramoneration 

„ to ^ye aecnritj 

11 uuMew ••• ■•• ... 

Scrntmeen ... ••• ... 

Special General Meeting, Minutes of 

„ „ „ bow called 

„ „ „ may alter Bye-Laws 

Strangers, privilege of inlrodndng, to Meetings 
Subscriben may 1^ persons of eitEsr sex 

„ Amonnt of Annual Sabscription ... 
„ Friyileges ••• 

Subscriptions^ wben due 

9> 



II 



commutation of 
inanear 



••• 



Treasurer, how elected 
„ duties of ... 

X ruswOcs ... •.• •■• 

Vacancies, casual, in Council 
„ in Council, List of 
„ „ how filled up 

Vice-President, qualification and how elected 
Vice-Presidents, limit of number ... 



Withdrawal from the Lostitnte ... 

Yearly Report to be drawn up by Council (see Annual Report) 
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